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Universal Grinder. 


In our issue of Aug. 28, 1890, we illustrated 
and described a new universal grinder, 
which has, since that time, made its way 
into a number of well-known machine 
shops, and, as is usual with new machines, 
has been improved somewhat as varied 
experience with it seemed to indicate 
the advantage of. These improvements 
and the general construction of the 
machine are made clear by the accom- 
panying engravings. 

On this page are the engravings 
showing a front and a rear view of the 
machine, with its attachments, those 
showing sections, details, etc., appear- 
ing on following pages. 

In this machine the plan has been 
adopted of placing the head and foot 
stocks upon a swiveling plate which 
turns upon a stationary portion of the 
bed, and the wheel is upon a moving 
carriage behind it. Friction disks are 
employed to vary the rate of speed of 
the work upon the centers and the 
traverse of the emery wheel, these 
movements being changeable at will, 
and through a very great range, while 
the machine is in motion. Referring 
to Figs. 1 and 2, the general arrange- 
ment of the parts will be understood, 
a portion of the frame of the machine 
in Fig. 1 being broken away to show 
the arrangement of the friction disks 
for varying the speed of traverse of the 
wheel. Motion is transmitted from one 
to the other of the two vertical friction 
disks by means of the movable hori- 
zontal friction disk, this being raised or 
lowered by means of a rack-and-pinion 
movement controlled by the hand- 
wheel indicated, and the range being 
from ~,’ to } per revolution of the 
work. The sectional view, Fig. 3, 
shows the remainder of the feed me- 
chanism, the two ‘‘reverse varying 
knobs” serving to change the position 
of two threaded wheels which are upon 
the main traversing shaft, these wheels 
bringing about the reverse of the mo- 
tion. Turning the right-hand knob to 
the right moves the point of reverse at 
the right further in that direction, 
while turning the left-hand knob to the 
left moves to the left the left-hand re- 
Small worms and wheels are 
upon these knobs, enabling the points 
of reverse to be changed by .001" in 
either direction—a very good feature 
when grinding is to be done close to 
ashoulder. By the upper large hand- 
wheel the emery wheel is traversed by 
hand, a rapid motion being imparted 
wien the knurled disk at the center of 

Wheel is tightened to the right, and 

ich slower motion when it is tight- 
cCicd to the left, an intermediate position 
ing this wheel loose, so that it need not 
with the motion of the wheel when 

ersing by power. 

\t either end of the slides upon which the 
e:.ery-wheel carriage moves are curtains of 
terproof material, which are upon roll- 
ind wind or unwind as the carriage 
es, covering that portion of the ways 
t would otherwise be exposed. As the 
riage passes over the end of the slides, it 
‘Ss up the rollers and carries them along 


verse, 


t 


* with the rack. 


with it, restoring them to place as it re- 
turns. By this means less room is required 
to operate the machine than would be 
needed were fixed protectors used, and there 
is less overhanging weight. 

The wheel is moved to and from the 
work by means of the hand-wheel shown at 


or the wheel may be moved to give a re- 
duction of .0001’ diameter, graduations 
being provided for this. 

This provision for fine adjustment makes 
the movement of the wheel necessarily very 
slow, and for a more rapid movement, a 
wing nut at the top of the vertical pinion 


wlll 
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the right of the emery wheel, this hand- 
wheel being at the end of a shaft which 
carries a worm and imparts motion to a 
vertical pinion shaft, the pinion engaging 
This hand-wheel is found 
to be in a very convenient position when 
bringing the wheel up to the work has a 
stop by which it may be brought back to 
any given position precisely, and is gradu- 
ated in two ways, as shown in Fig. 22, so 
that a movement of s,y'5), corresponding to 
.001’’ reduction of diameter, may be given ; 





shaft may be loosened, when the wheel 
may be rapidly traversed in and out by 
means of the knurled disk at the top of the 
shaft. In addition to this there is another 
means of moving it which is especially 
adapted to grinding shoulders or radial sur- 


faces upon work, or for grinding snap 
gauges. This motion is obtained by loosen- 


ing one bolt which clamps in position the 
arm which carries the horizontal shaft ; this 
arm with the hand-wheel then becomes a 
lever which, swung in a horizontal plane, 





moves the wheel in and out, or at any angle 
to which the wheel slide may be set. 

Fig. 3 shows also how provision is made 
for supplying an abundance of water to the 
wheel without having it run or fly all over 
the machine, and things are so arranged that 
this water may be used with equal facility 
on any kind of work whatever, thus 
keeping the temperature of the work 
uniform and conducing to accuracy. 

In this figure, also, is shown the 
method adopted for keeping the foot- 
stock always accurately in line, this 
being accomplished by the use of a 
square shoulder at the back of the 
platen against which the foot-stock is 
drawn by the tightening bolt, which is 
placed at an angle for that purpose, as 
shown. The square shoulder is care- 
fully scraped to a proof staff, so that it 
is straight, and as there is practically 
no wear upon it, and the foot-stock is 
always sure to be brought up against it 
when tightened, there is no trouble 
from lack of alignment. The foot-stock 
is clamped by the simple movement of 
a lever, and the spindle is advanced to 
the work by a spring, the tension upon 
which is adjustable, or the spindle may 
be clamped in any position at will, the 
construction for this being shown at 
Fig. 18, which also shows the adjust- 
able bearings for the foot-stock spindle. 

At Fig. 17 is a section of. the head- 
stock showing the arrangement of the 
spindle boxes, these being adjustable 
for wear by turning them in their 
places, and in doing this they do not 
alter their endwise adjustment. The 
head-stock not swivel upon a 
graduated base of its own, but the 
graduations at the end of the swiveling 
platen are available for this purpose, 
and when angles beyond the scope of 
this adjustment are to be ground, the 
spindle with its boxes is lifted out of 
place and put into a grooved block, 
which is so arranged that any desired 
angle may be obtained, grooves being 
provided which give directly the most 
common angiles, such as that for cen- 


does 


ters, while the others are obtained by 
the use of the graduations spoken of, 
which are shown in Fig. 18, where it 
will be seen that they are of two kinds, 
one indicating taper in inches to the 
foot, while the other indicates angles 
in degrees. The value of these gradua- 
tions is 18’ per foot and }° respect- 
ively, the extreme swing of the platen, 
either side of the table, being 16°, or 
for 6” per foot taper. This, in connec- 
tion with the fact that the wheel can be 
moved at any angle from 0 to 90° with 
the ways, gives ample facilities for 
grinding any desired angle or taper. 

The device for clamping the swivel- 
ing platen is shown at Fig. 5. The platen 
is clamped simultaneously at both ends by 
the movement of the small hand wheel at 
the right, and all this mechanism, as well as 
the screw for fine adjustment, is under the 
platen, where it is not exposed to dust, this 
construction also enabling the ends of the 
platen to be made very plain and simple 
outside, so that they do not readily catch or 
hold dust. 

At Fig. 19 is a section showing the ar- 
rangement of the emery-wheel spindle, this 
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alone. Where there is a use for exhaust 
steam for boiling purposes we need not be 
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The case of the condensing engine is 
somewhat different. The back pressure on 








about 142°. This is the maximum temper 
ture to which a feed coil in the exha 


being of hardened steel, ground and run- 
ning in phosphor-bronze boxes, the main 





box extending out within the wheel, 


End View 











could possibly be raised, and w 


as shown, and the wheel being so 5 eee a Front View ith the same initial temperature of | 

mounted that it is a very easy QZ ¢ y, | as as above assumed the added tem; 

matter to remove it from the spin- , | a kee | a. ature will be only 142 — 62 or + 
2 1 


dle, and make any change desired, 
the thread on the end of the spindle 
and the taper seat serving to hold 
and center the flanges between 
which the wheel is secured. It is 
designed to have a sufficient num- 
ber of these flanges to enable the 
operator to make such changes as 
the character of the work may 
demand without disturbing the 
mounting of the wheels, the spindle 
or its boxes. All the spindles are 
hardened and ground. 

At Fig. 20 a section of the in- 
ternal grinding arrangement is 
given, this being so arranged that 
the spindle is supported by a bronze 
bearing as near the wheel as possi- 
ble, the outer sleeve being station- 
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but the available heat, as we n 
find from the steam table, is (1,01 
— 141.67) roughly 873° or near 
eleven times what can be absort 
In practice, therefore, the saving 
heat by a coil in a condensing 
gine is about half of what it is 
the high-pressure engines. 

It is a fact, however, that thou 
the cylinder temperature may 
142° that of the condenser will pr 
ably be as low as 100°, the differex 
being due to want of rapidity 
action between condenser and c 
inder. ‘ It would, however, be 4 
mistake to suppose that the « 
denser temperature is the limit 
which a coil would be heated ; |} 
the fact of the difference shou 
teach us to let the feed water ent: 


ary, and consequently more rigid Fa > 
than would be possible were it to S|. = the coil at the condenser end an 
run in a bearing within the head. 8 5 5 : leave it at the end nearer the cy 
It will be noticed that the travers- 5 E inder, thereby securing the beneti: 
ing mechanism is all inclosed within * +@ of the higher cylinder temperatur: 
the bed, where it is protected from ol} fe Such a system of feed heating ca 
dirt and dust. The base of the ma- AL only reduce the amount of work | 
chine forms a closet for the recep- — i | a be done in the condenser by about 


tion of small parts and attachments, 
the rear portion of this space being 
devoted to the water tank, which 
can be removed through the door at 
the end of the machine, as shown. 
The overhead works are entirely 
self-contained, and need only to be 
raised to the ceiling and secured. 
The work is started and stopped by 
turning a suspended rod, while 
another rod enables the speed of the 


























) g 
) eS Ye raverse Start 


and Stup Lever _ 





—_ <7 


rnd Wheel for Varying 


Speed of Traverse 


s 





Door to Remove 
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10 per cent, and can only sav 
about 5 per cent. of fuel. It is no: 
therefore a practice to be followe 
unless it can be contrived withou 
obstructing the exhaust. Its fittest 
point of application is, therefore, in 
a vertical length of exhaust pipe 
any water formed passing by grav 
ity to the condenser below. 

Those who have had much ex 
perience of flue feed heaters of the 


work to be very quickly varied from Fig. 1 vertical pipe description which re 
20 to 500 revolutions per minute. ceive the cold water at their lowe: 
In a future near issue we shall pres Central Sectional View ends and discharge to common main at 


ent some further engravings showing 
how certain operations are performed 
upon the machine, which is built in two 
sizes by Landis Brothers, Waynesboro, 
Pennsylvania. 





their upper ends, and are generally 
known by the name of ‘“ economizers, 
will be aware of the very rapid corrosion 
which takes place of the lower pip: 
boxes and the lower 18 inches of th: 


—_—_ -<»- ——_ pipes. This, it is recognized, is caused 

Feed Heating in a Condensing by the condensation upon the pipes of 
Engine. vf steam, more or less acid from the su! 

as 7 | Emery Wheel phur burned out of the fuel. Above 

By W. i. Boorn. Ge aaeate * } the lower 18 inches the feed has absorbed 


I have had occasion to observe certain 









Traverse’ 








Solid 
Casting 


sufficient heat to prevent condensation 
and these ‘‘economizers,” which 


cost 


errors into which men are apt to fall bata about $5 per pipe, are worn out wher 
when considering the question of feed Wheel |} they are still five sixths in good orde1 
heating by exhaust steam from a con- Where the feed water comes from th: 
densing engine. We know that because = {vol Jongm | px condenser discharge much of the abov: 


the exhaust steam is always wet, its tem 
perature must always be that due to its 
pressure, and these figures can be ob 
tained from any of the numerous books 
which contain tables of the property of 
steam. It is argued with a good show 
of reason, that in its passage from the 
cylinder to the condenser a good deal of 
the heat of the exhaust steam might be 
absorbed by a feed-water coil. just as 
in the case of a non-condensing engine 
The 
minimum back pressure in a non con- 


which exhausts to the atmosphere. 


densing engine is, of course, something 
greater than the atmospheric pressure, 
from which it follows that the tempera 
ture must be at least 212° Fabr., and its 
total heat about 1,147 units per pound, 
of which the bulk is available for heat- 
iug the feed and for other purposes. Of 
course, we can never heat the feed above 
the boiling point, and as each pound of 
exhaust implies a pound of feed water 
which comes into the coil at about 62°, 
we can easily see that 150° is the maxi 
mum addition of heat which it is possi- 
ble to give to the feed water. The 
available heat in a pound of the exhaust 
is about 984° if the whole is reduced to 
water at 212°, but this is fully six times 
the amount which can be absorbed by 
the feed water, from which we learn 
that the feed of a battery of six boilers 


can be heated by the exhaust steam of an 


«ngine which can be driven by one boiler 
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afraid of first employing it to heat a feed 
coil, 


the cylinder is, we will say, 
temperature corresponding 














3 pounds, the 
to which is 


ance, 


corrosion is prevented, the feed goin; 
into the economizer at 100°. By con 
veying the feed through a coil and add 
ing still further to the temperature a 
corrosion of the external surface of th: 
economizer pipes may be put a stop t 
whereby the life of an economizer ma: 
be prolonged many years. There is 
tendency to reduce the amount of inje« 
tion in order to raise the condenser ten 
perature for this very purpose, but this 
will vitiate the vacuum, and the addi 
tional coil seems better calculated t 
secure economy and not reduce the en 
gine power as would arise of the co! 
denser temperature. 

It has often appeared to me that i 
works where much hot water is requir 
this might be secured for much less e) 
pense by making it perform condensin 
duty, leaving only to live steam th 
duty of putting in the heat beyond t! 
point past which the exhaust steam ca: 
not raise it. There is an idea abros 
that in a condensing engine all the stea 
must necessarily go to the condens 
but there is no absolute reason for thi 

It is a pitiable sight to see the labor 
ious toil of an overworked fireman upo 
a boiler said to be too small for its work 
and to find at the same time that wat 
is being entirely heated by live stean 
and high-pressure engines are discharg 


ing at a point where the exhaust is a nuis 


To be refused credence on pointi! 
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t these wastes is perhaps the common lot 
engineers, and yet we all know of such 
ices, and I have one such in my mind at 
the moment where they contemplate adding 
. boiler to burn more coal at a cost in excess 
of what would render the present boiler too 
large. 
———_ ame 
Proposed Tests of Engines and Boilers 
at the World’s Fair—Circular No. 1. 
MEMORANDA REGARDING TESTS. 
PT. 


F. (MACHINERY) GROUP 69, CLASSES 
413 anp 415. 


The undersigned, members of the Sub- 
Committee of Jurors of Department F. as- 
sisned to Classes 413 and 415, Group 69, be- 
lieve that measurements of performance of 
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its performance be made. The simplest 
and cheapest way to make the necessary 
preparations is to connect one of the boilers 
with the engine through an independent 
steam main specially provided for the work, 
so that the boiler pressure carried while 
testing may be, if desired, 150 pounds (now 
limited on account of headers to 120 pounds) 
and provision may be made for measuring 
the feed water supplied to the boiler. This 
main can be provided with a separator near 
the engine to remove water formed by con- 
densation and priming. 

The load may be adjusted by the employ- 
ment of a suitable number of lamps so as to 
obtain the desired amount of power. 


II. 


The econcmy of the Fraser & Chalmers 
engine should be determined, inasmuch as 








steam machinery and appliances are essen- the engine is a representative example of a lights. 
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under variable The new principle 
lies in the valve gear, which is operated so 
as to preserve a fixed initial pressure and 
cut-off whatever the of 
Whenever the load is less than that corre 
sponding to this cut-off, the resulting in 
crease of speed causes the governor to shut 


loads. 


amount load. 


off altogether the supply of steam, and, as in 
the gas engine, no further admission occurs 
until a reduction of the speed below the 
normal causes the governor again to open 
the admission valve. The novelty of this 
principle is sufficient to warrant a test, and 
it should be made ina series covering sev 
eral loads. 

In preparation for this test, an independ- 
ent steam main, a continuation of one of 
those used for other tests, will require to be 
erected, and means provided for loading 
the engine with a 


dynamo and electric 





V.—THE BALI AUTOMATIC CUT-OFF COM 


POUND ENGINE, AND OTHERS, 
Referring to Section 4, a corresponding 
series of tests should be made upon the 500 
H. P. Ball engine, as representative of one 
class of high speed engine of the common 
type. 
run for this engine. 


ViL 


An independent steam main is to be 


tHE WILLANS & ROBINSON ENGINE, 
The Willans compound engine No. 6 


should be tested asan example of a well 
known high speed vertical compound en 
of the English 
steam main must be provided 


gine make. Here a new 
It is desira- 
ble also to make a test of the compound 
condensing portable engine exhibited by R. 
Wolf, Magdeburg, Germany. 
WEEE: 
Each type of boiler exhibited in the main 
boiler house and annex, embracing the Aben- 


BOILER TESTS. 
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Fig. 20 
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tial to their valuation as exhibits; and they 
urther believe that such measurements will 
secure information of greatest importance 
to the public regarding the commercial 
lue of the principles represented in the 
construction and operation of the leading 
types of steam apparatus in the Exposition, 
as exhibited by the different nationalities. 
We therefore propose to make certain tests 
upon the appliances mentioned in the fol 
lowing list, the reasons for these tests and 
the preparations required for them being 
briefly noted. 


< 


[.—THE QUADRUPLE EXPANSION ALLIS 
ENGINE, 


rhis engine represents the most advanced 
design of steam engine. No public determi- 
nation of the possibilities of such an engine 
is to economy has been made up to the 
present time. It is highly consistent with 

e educational interest. of the Exposition 
that a careful and thorough investigation of 


fig. 18 
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modern triple engine of the Corliss slow- 
The Buckeye triple engine 
should also be tested as an example of a 


speed type. 


two-valve engine with shaft governor. Fur- 
ther, the German engine exhibited by E. 
Schichau, Ebling, Germany, of the vertical 
triple type, should be tried as an example of 
Continental foreign the 
Galloways compound engine to serve as a 
With the 
exception of the Buckeye engine, which is 
fitted with a 
these engines will require the erection of an 
independent steam main connecting to the 
nearest boiler, with separator. The surface 
condenser of the Buckeye engine provides 
means of measurement for this engine with- 


practice, as also 


representative English machine. 


surface condenser, each of 


out much change of piping. 


III.—THE ALLIS VERTICAL 


ENGINE. 


COMPOUND 


The vertical Allisengine embodies a novel 


principle calculated to produce economy 





SEE PAGE 1. 


IV.—THE WESTINGHOUSE COMPOUND 


ENGINE. 


This type of engine contains a feature 
which is intended to secure special economy 
of steam under variable loads, such as those 
met in electric railroad service. It 
in the use of a large clearance volume in 
the high-pressure cylinder so as _ to restrict 
the range of temperature 
during expansion. It to de- 
termine the performance of one of the 
engines having this feature (the 3380 H. P. 
in space No. 21 being suitable) and do this 
under three or more loads, both condensing 
and non-condensing; 
tests being made on another type of high 
speed engine in which this feature does not 
exist (see next section). To prepare for this 
test the exhaust pipe may 
temporarily to the surface condenser of one 


consists 


pressure and 


is desirable 


a similar number of 


be connected 


of the 1,000 H. P. Westinghouse engines, 


which is available for the purpose. 


adjusting Hand Wheel 


ig. 


oo 
vw 


droth & Root, Gill, Heine, National, Camp- 
bell & Zell, Babcock & Wilcox, Stirling 
and Climax should tested with oil for 
both economy and capacity; and coal tests 


be 


for economy should be made on the Climax 
and Stirling boilers using Illinois lump coal 
and Pocahontas (these boilers 


coal two 


being selected on account of their being 
comparatively new types). To measure the 
feed water for these tests, a set of weighing 
tanks is required (one set for the whole 
series of tests); likewise a set of tanks for 
weighing oil, and a pump for discharging 
the same into the furnace, also scales for 
both fuel and water. It 
the water tube boiler 
exhibited by Messrs. Duerr & Co., Retingen, 


is also desirable to 
make a coal test on 
Germany. 
ViTl. 
These tests can only be undertaken at the 
of the who 
desire to have the data determined by the 


expense individual exhibitors 


(Continued on page 9.) 
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Columbian Exhibition Notes—X. 


Kditvrial Correspondence. 


THE MACHINE SHOP, 

In giving some account of American ma- 
chine tools to be seen here we may as well 
begin with the machine shop in which the 
repairs and such other ma- 
may be re- 
quired are done. As shown 
by a plan of Machinery Hall 
already published in our col- 
umns, this shop is located in 
the annex to Machinery Hall, 


chine work as 


west of the boiler rooms. 
The photographs, Figs. 44 
und 45, were taken from a 


platform which is on a level 
with the floor of Machinery 


Hall, but about four feet 
above the floor of the ma- 
chine shop, this platform 


being the point from which 
visitors get their view of the 
shop, unless they happen to 
be sufficiently interested in 
it to go down upon the floor. 
Both the photographs were 
taken from a point near the 
middle of the platform, Fig. 
44 looking toward the north 
end, and Fig. 45 to tke south. 
At the extreme left of Fig. 
44 is the office of Manning, 
Maxwell & Moore, of New 
York, who furnished 
the equipment of the shop 

the product of establishments 
are interested 
they are the 
general sales The 
oftice is nicely fitted up, and 
is a favorite visiting place for 


have 


in which they 
or for which 
agents. 
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This lathe is from new designs, and has the 
gears in front, so that they tend to force 
the spindle down and balance the upward 
strain of the cut. The arrangement of the 
gears will probably be readily understood 
from the photograph, there being the usual 
quill with an additional pinion just in- 
side the large gear, this pinion driving the 
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with a large internal gear, while for the 
faster motion a pinion upon a second verti- 
cal shaft engages with a smaller spur gear, 
the internal gear and the spur gear being in 
the same plane, and the pinions shifting 
vertically to make the changes in the driv- 
ing, bevel gearing being dispensed with. 

In the foreground of Fig. 44 are two 








Fig ty 








machinery men, partly, per 
haps, because a man when 
here is in a city of refuge where the ‘‘ tin 
soldiers” are to enforce the rule 
against smoking, and cigars abound, The 
only machinery in the oflice is under a glass 
case. It is made by Sloan, Chase & Co., of 
Newark, N. J., and consists of two small 
bench lathes for machinists’ 
use, with 


unable 
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larger gear below it, which is on a shaft 
carrying a pinion that engages with the 
face-plate gear, the necessary shifting being 
accomplished by means of the small hand- 
wheel shown, which works a rack and 
pinion. The slow gearing of this lathe is in 
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Beyond the planers is a 6 foot radial dri}) 
by the same builders, and having a fix: 
rectangular column, to the face of whic): js 
fitted a saddle carrying the arm. The gx 
ing is at the spindle, a belt running al 
the top of the arm to transmit the motio: 

Beyond this drill are seen two mil! 
machines (one plain and one universal) bjt 
by the Kempsmith Mach ine 
Tool Co., of Milwauk 
tools with which our read:rs 
are familiar. 

At the right of these 
grouped a line of lathes f: 
10” to 30” swing, made by 
E. Reed, of Worcester, Ma 
which, of course, need 
introduction to our readers. 
and with them are some br: <s 
working tools made by tie 
American Tool Company of 
Boston. 

None of the tools referred 
to are belted, but behind 
them is a full line of tovjs 
which are in use, and incl: 
lathes, drill presses, planer: 
etc., by the Pond Machi 
Tool Co.; sensitive dril! }) 
the Sigourney Tool Co.; |. 
land, Falconer & Norton t: 
grinder ; two Gould & Ely 
hardt drill presses, 
tapping attachment; two 
shapers by the same builde 
pipe cutting and threading 
machinery by D. Saunders’ 
Sons; punching and shearing 
machinery by Hilles & Jones, 
and an Acme bolt cutter (14 
Most of these machines «re 
familiar to readers of this 
paper, having been illustrated 
and described in its columns 





one with 
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planers by the same builders, the largest of 
these being a 120” machine to plane 25 feet 
long, and with a bed 44 feet long. It has 
four heads, both the side heads as well as 
the others swinging to any angle. It has 
one V and one flat way as shown, automatic 





and tool makers’ 
attachments for 
kinds of special work, such 
as is done on watch and other 


doing all 


fine tools. 

Just outside and in front 
of the office is the display of 
the Westcott Chuck Co., who 
show what seem to be nearly 
all possible styles and varia- 
tions of lathe and drill 
chucks, including a new in 
dependent lathe chuck, in 
which there are, behind the 
jaws and within the body of 
the chuck, what called 
steel carriers, Which are mov 
able radially within the body 
of the chuck, and are thread 
ed at one side for the recep 
tion of set 
screw, the other half having 
a bearing within the body of 
the chuck, thus distributing 
the strain better, and adding 
considerably to the capacity 
of the chuck, since the car 
out to 





ure 


one-half of a 


riers can be moved 
project beyond the body of 
the chuck if desired, and yet 
a full bearing is retained for 
the jaws. <A chuck 134” 
diameter made in this way 
has a maximum capacity of 
17” for holding work. 

At the right of the chucks 
is seen some car-wheel and 
axle machinery built by the Pond Machine 
Tool Works, of Plainfield, N. J., and con- 
sisting of a car-wheel borer with facing 
attached 
and two axle 


attachment and a new form of 
crane, an 84” wheel 
lathes (a double and a single), these being 


triple-geared 


press, 


nearly concealed by the 48 
lathe, of which a good view is obtained. 
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the ratio of 52 to 1, and the cone is for a 5 
belt. 
Beyond the lathe is a 6-foot boring-mill, 


which takes work 48" high under the rail, 
and weighs 28,000 pounds. This mill is 


driven by a worm and wheel, and for the 
slow motion there isa pinion at the top of 
vertical worm-wheel shaft 


the engaging 
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tool lifters, power hoist for cross-rail, ete. 
The machine weighs about 150,000 pounds. 

The smaller planer in front of the large 
one reappears in Fig. 45, it and the one 
beyond it being also by the Pond Machine 
Tool Co., 
the larger one, all having uprights of the 
box form of cross-section, 


these smaller machines, as well as 





and it is therefore unnecess 
ary to describe them now. 

In one corner at the rear of the office there 
is a Tabor molding machine which stands 
upon an elevated platform, and is connected 
to steam pipes so that it can be operated, 
the molds it is making being for car axle 
Molding machines are as yet by 
no means as Common as many 
other kinds of machinery, 
and as this is the only one 
exhibited, and probably thie 
first one ever shown in opera 


brasses. 


tion at an exhibition, it at 
tracts a great deal of atten 
tion. 

At the right of Fig. 45 is 


seen the ‘‘Shaw” three-motor 
electric traveling crane, which 
covers the space occupied by 


the platform, the heavier 
tools, and the Reed lathe 
exhibit. This crane is called 


three motor because a separ 
ate motor is employed for 
each of the three motions 
thus dispensing with geari 
for transmission from a sine! 
motor. The crane shown is 
of ten tons capacity ; its | 
tions are under perfect 
trol, and instantly 
changed from the maxin 

to a motion which, thouh 
steady, is scarcely percepti 
ble. The maximum speed 
of hoisting is 19 feet (the full 
amount of head room her 
in 17 seconds, and the load 
can be moved _ horizonti:ll) 
300 feet per minute. There 
two brakes 
hoisting mechanism, one 1 
chanical and the other 
trical, 7. ¢., the latter brake is 
applied by means of 
solenoids, which are operated whenever ‘le 


can be 





are upon the 


current is switched off, these acting t 
ply a brake which is in itself mecha 
enough, and is of the ‘‘clam shell” pat 
At each end of the bridge there is a dead 
section of wire which cuts off the current 
from the motor, which moves the tr ) 


as the latter approaches the end of (le 








Lee ees a 





























thi 
pal 


by 


COL 


shy 


the 





























Avaust 3, 1893 


pridge, and thus prevents accidents, though 
when the current is really required within 
this space it can be thrown in by a snap 
switch, which must be operated by the man 
in charge of the crane. The crane works 
W as a few trips upon it demonstrate, its 
smooth working being probably largely due 
to the small amount of gearing used, though 
the fact that what is used is good gearing 
bas, of course, its influence, the bevel gears 
for instance being cut by Bilgram. 

On the wall below the crane is seen the 
display of drop forgings made by J. H. 
Williams & Co., of Brooklyn, N. Y. who 






































Fig. 46 


show about 2,000 forgings of all descrip- 
tions for builders of electrical machinery, 
bicycles, tools, and for miscellaneous pur- 
poses. Besides those that are fastened to 
the board there are others which lie upon a 
shelf below it and can be examined, along 
with some representative dies such as are 
used in the production of the work. The 
forgings range from the smallest to those 
which weigh as much as 96 pounds, these 


latter being the field magnets for the 
Crocker-W heeler Company’s dynamo. Most 


of the work is of iron or machinery steel 
much of it finely case-hardened), but there 
are gauges made for the Brown & Sharpe 
Mfg. Co., and bicycle parts 
Stirling Euiott’s ‘* ickory ” 
bicycle, which are of tool 
steel, and all are excellent 
specimens. 

At the right of this dis- 
play is that of the Keystone 
Mfg. Co., of Buffalo, N. Y., 
who show in parts and ina 
completed state specimens 
of their ‘‘ Nonpareil” ratchet 
wrench, which was _ illus- 
trated in our columns a few 
months ago, and which is 
made up entirely of Will- 
iams’ drop forgings. 

The overhead shafting in 
this shop is divided into two 
parts, as shown, each driven 
by a separate electric motor. 

There isa blacksmith shop 
connected with this machine 
shop, in which is the only 
American steam hammer in 
the Exhibition. It is made 
by the Morgan Engineering 
Co., and has the overhang 
ing form of frame, the 
Weight of the falling parts —- 
being 1,250 pounds, and the 
Stroke 30”. The 
charge of the shop is enthu- 
siastic about this hammer, 
and declares his belief that 
it is the best one ever built. 
He called my attention to a feature of the 
dies which he thinks is especially convenient, 
which consists merely of an extension 
of the lower die for about 3 beyond the 
upper die at one end. This enables scarfs 
to be made with great facility, and gives 
an excellent place to rest swages and other 
tools temporarily during the progress of the 
Work, instead of removing them from place 
entirely, as would be necessary were it not 
for this place upon which they can be rested 

m the lower die without being struck by 
the upper one. Though I do not remember 

ing seen such dies in a steam hammer 
re, I think they have been used for 


made for 
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scarfing in trip hammers, their advantage 
for this being in the fact that they keep 
the lower side of the work straight and 
smooth. 


Nearest the AMERICAN Macuinist desk 
in Machinery Hall is the tool display of 
Hill, Clarke & Co., of Boston and Chicago. 
In their space can be seen the universal 
grinder of Landis Brothers, which we illus- 
trate this week; eight Flather lathes from 
14” to 22” swing; a 26” Mark F lather 
planer ; an automatic cam cutting machine ; 
four universal milling machines; 36” and 
48” automatic gear cutters; six plain mill- 
ing machines and a cutter grinder, all made 
by the Brainerd Milling Machine Co.; six 
upright drill presses, ranging from 20" to 
34’: five lathes, 12” to 18’; and one radial 
drill press by Prentice Brothers, of Wor- 
cester; a 15” turret lathe with automatic 
chuck by Bardons & Oliver, of Cleveland ; 
26 lathe by the Gleason Tool Co., of 
Rochester ; five cutting off machines rang- 
ing in size from 2” to 6’ by the Hurlbut- 
Rogers Machine Co., of South Sudbury, 
Mass. 

Most of these tools have been fully illus- 
trated and described in our columns, but 
there are a few points to which attention 
may be called. On one of the Flather lathes 
is shown a new method of applying the 
Slate taper attachment, by which great sim- 
plicity, convenience and efficient working 
are secured. Anidea of how it is arranged 
may be gained from the sketch, Fig. 46, 
which is a plan view—not to scale nor pre- 
tending to be an accurate representation, but 
only sufficient to give the idea. In this 
sketch «a is the taper guide bar which is 
mounted in the usual manner, but is adjust 
ed by a spiral gear and pinion device with 
graduations on the hand-wheel by which it 
is very readily and accurately set. It hasa 
sliding block 4, which is fitted over it in the 
usual manner and attached by the connec- 
tion ¢ to asliding block d, which is fitted 
over the cross slide in the same manner as 
the tool-rest. The cross-feed screw ¢ is jour- 
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g and the screw h, which pass through lugs 
on the block d and the tool rest, are used to 
take up all lost motion in case this is desira- 
ble, and when the taper attachment is not in 
use the block d is clamped to the 
slide. 

The 22” lathe is of a new pattern 
and powerful, and instead of the usual 
three-stepped feed cones this lathe has plain 
pulleys for the feed belt and three pairs of 
gears inside the head for driving the stud, 
connection being made with either pair by a 
‘push and pull pin,” with shifting key to 
give the changes of feed, this change being 
also applicable the 
screw-cutting. 

Amongst the Brainerd milling machines 
spoken of are some of unusual size and 
weight, one of these, a plain machine, being 
sapable of taking a cut ,',” deep, 14° wide, 
at the rate of 14” per minute in cast-iron. 
Another plain machine with overhanging 
arm has a platen 78” long with an automatic 
feed of 72’, the weight of the machine 
being 8,000 pounds. This machine has a 
vertical spindle attachment, and in connec 
tion with this there is a circular milling at- 
tachment which bolts to the platen and is in 
the form of a horizontal rotating platen upon 
which work can be secured and rotated by 
power feed while being milled. The work 
being done upon this is a grooved wheel of 
cast-iron, the wheel being reduced to size, 
faced on both sides of the rim and the 
groove milled in the face at one cut. 

The form of vise which goes with this 
machine seems to have merits of its own. It 
consists of two jaws which can be clamped 
anywhere on the platen by means of bolts 
which engage the T-slots, and with one of 
these is a movable jaw which is moved up to 
clamp the work by the usual set screws. In 
other words the vise is just like those ordi- 
narily used except that the platen is used 
for the bottom of the vise and both the jaws 
can be placed at any point upon it, which 
in this case means that the vise can be 
instantly adjusted to take work of 
size trom }” to 5 feet, and the 


cToss- 


-heavy 


as well to gears for 


any 
work is 
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at the rear of the lathe 
and is secured in it by the nut seen at the 
rear end of the screw. Instead of the cross- 
feed crank handle being keyed directly to 
the screw it is keyed to the reduced outer 
end of the sleeve or quill /, within which the 
forward end of the cross feed screw is free 
to slide forward and back, but must turn 
with the sleeve because driven by a feather. 


naled in this block 


It will be perceived that by this arrange- 
ment no extra slide is required nor an extra 
rod or reaching 
tool can be at 


connection from front to 
The all times moved 
by the cross-feed screw in the usual man- 


ner, Whether turning taper or not. The rod 


back. 





LATHE. 


always as near the platen as it can be placed. 

The Gleason lathe has two different ratios 
of back gearing, the changes being made by 
sliding the larger gears upon the quill, and 
the feed gears thrown out of action 
when desired by sliding the stud outwards 
the gears that drive it. The 
back gear lever has a spring latch which 
keeps the gears in their proper position; 
there is a thread indicator which 
when to close the nut to catch the threads 
properly, this being the well-known worm 


are 


to disengage 


shows 


wheel device engaging with the lead-screw, 
and the engagement of the lead-screw nut at 
the same time that the carriage feed is en 


5 


gaged is prevented by the device shown in 
Fig. 47, where a is the lever by which the 
feed is reversed within the apron, its mid- 
dle position, as shown, disconnecting the 
gears entirely. 





Upon the stud which closes 
the lead-screw nut behind the lever is the 
collar 4 which turns with the lever, and 
both a and + have sections cut out of them in 
the form shown.* Itwill be seen that in the 
position in which they stand the lathesman 
can take his choice of the feeds he will use, 
but if he he cannot 
throw in the other one until the first one is 
thrown out. This device is outside the 
apron, and though there are a number of 
lathes built which have devices for prevent- 


throws either one in 


a 





Fig. 42 


ing both feeds from being thrown in at the 
same time, this is the only one I have ever 
seen where the lathesman who is possessed 
of an insane desire to get in all the feeds 
possible at one time can have the satisfac 
tion of sitting down and studying out the 
reason why he cannot accomplish his object. 

Near by is the exhibit of the Hendey Ma- 
chine Co., of Torrington, Conn., which in- 
cludes three shapers of various styles and 
ranging in size from 15’ to 25’’; three plan- 
ers, the smallest a 10x10" power or hand 
machine, largest 27x27"; a 14’ 
engine lathe of the regular Hendey pattern 
and three of the new Norton lathes, which 


and the 


we illustrated and described in our issue of 
March 28, the sizes shown being 14’, 16 

and 18". It will be remembered that this 
lathe affords three methods of running the 
carriage back in cutting screws, ¢. e., there 
is a carriage reverse like that used years ago 
on the Ames lathe; the nut 
may be opened and the car- 
riage run back by hand, or 
the lathe may be reversed 
in the usual manner. But 
this seemed to be not quite 
enough for some of the visi- 
tors to the space who com- 
mented upon the fact that 
when the screw and carriage 
only are reversed the back- 
ward motion is no faster 
the motion, 
The man in charge there- 
fore put two open belts 
upon one of the lathes, and 
when any one wants to see 
the carriage go back rapidly 
without reversing the lathe 
he simply throws the clutch 
over into the faster motion 


than forward 


while running the carriage 
back. 
Kr. J. M. 
Jackson Park, July 17. 

. a » 
Monitor Turret Lathe. 
In our issue of June 1 we 

illustrated a lathe built by 
F. H. Crafts, of the Buffalo 
Wood-working Machine 
Company, Buffalo, N. Y 
the most 


” 
noticeable feature 
of which was in the driving arrangement, 
in which an endless belt for each speed, con 
trolled by means of a tightener, is employed. 
With this we show a turret lathe in which 
the spindle is driven in the same manner. 
As will be seen, the turret is hexagonal in 
form, having six holes for tools. The spin- 
dle has a 1%-ineh hole through it, and runs 
in carbonized phosphor-bronze boxes. The 
countershaft has friction pulleys 14 inches 
diameter and 6-inch face. Weight of ma- 
chine about 5,000 pounds, 


* The engraver has not shown this completely 


but it will be understood from the text 
































The New Mercury Column at the Uni- 
versity of Illinois.* 


Two objects were in view in improving 
the mercury column as described below. 
First, to substitute for the slow and irregu 
lar action of the hand pump some auto 
matic means for producing a continuous 
and easily regulated pressure. Second, to 
provide an attachment for testing steam 
engine indicators by direct steam pressure 
measured by the mercury column. Both 
these ends have been accomplished with en- 
tire success; a very rapid, or an exceedingly 
gradual rise in pressure up to 200 pounds 
can be automatically obtained with perfect 
ase, and the indicator attachments are 
found to be in every way an improvement 
on the means commonly used. The appa 
ratus was designed by Professor Scribner, 
and has been constructed under his super- 
vision. 

In using it the weight of a column of 
mercury is balanced against the elasticity 
of the spring of the steam gauge or indi- 
cator, and the pressure thus acting on the 


spring is computed from the measured 
height of the mercury. 
Pressure can be applied by the small 


hand pump, which forces oil in through the 
pipe X, also by steam through the pipe Z, 
or by the hydraulic apparatus shown at C, 
the working of which will be described 
later. In whichever way the pressure is 
applied, oil is forced through the pipe 
into the cylinder D. The lower part of this 
cylinder contains mercury, which the oil 
forces out through the pipe M into the 
glass tubes 7’ 7’ forming the column, The 
height to which the mercury rises depends 
upon the pressure applied to the oil. The 
tubes 7'7' are made of heavy glass, in 6 
foot lengths, and behind them is a scale 
divided into inches and running the full 
length of the tubes. The joints in the tubes 
are at different levels, so that the height of 
the mercury can always be read in one tube 
when it is hidden by the joint in the other, 
To find the pressure due to the mercury, its 
height in inches above the zero mark is 
multiplied by the weight of a cubic inch of 
mercury at the observed temperature. This 
gives the pressure in pounds per square 
inch. The weight of a inch of 
mercury at 60° F. is 0.491174 pounds. 

The gauges to be tested are screwed to 
cocks on the pipe 22. This pipe is con- 
nected to the vertical pipe #,, which runs 
downward and connects to the pipe M con 
taining mercury under pressure; a glass 
gauge tube G@, forms part of the pipe F,. 
Two pipes, U and U,, branch off from FP, 
just above and below the glass part @,, and 
from these, two other pipes connect to the 
top and bottom of the horizontal cylinder 
E, the pipes U and U, continue on to the 
right to another glass gauge tube G,. Thus 
the two glass gauges (, and @, and the 
cylinder # are so connected that when they 
are filled up to about the middle of # with 
mercury, and from that point to the top of 
R, with oil, the line between the oil and 
mercury will be at the same level in all three. 
The cock in the pipe from the top of the 
cylinder D to the pipe # is only opened to 
fill R, G,, #, etc., with oil at the start, and 
must be kept closed at all other times. The 
cocks H and //, can be closed so as to shut 
off the tube G,, and this is done in testing 
gauges. If the vent cock v in the top of 
the pipe #, be opened, and oil forced into 
the cylinder ), mercury will rise into the 
tubes 7' 7’ and G, and the cylinder #. At 
first it will rise rapidly, but after it gets up 
to about the center of / it will rise very 
slowly, on account of the large volume of 
E which has to be filled for a slight rise in 
height. The vent cock o in top of Rh, is 
now closed, so that the only way for the 
mercury to rise further in G, and F is by 
forcing oil into, and thus expanding the 
Of course this ex- 


cubic 


springs in the gauges. 
pansion will require very little oil, and as a 


proportionately large quantity of oil is 
forced out of # for a slight rise of the 


mercury, the level of the mercury in @, and 
E will now be practically constant. It will 


*By Chas. H. Trego, in The Technograph 
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be readily seen that the cylinder # acts just 
as if it were a large bulb blown in G, at 
that level. 

The zero of the scale is taken at the level 
at which the mercury in 7’ 7’ stood, when 
the vent cock + was closed. Since this 
cock is at the same level as the centers of 
the gauges, the level of the mercury in 7’ 7’ 


Gauges 





Glass Tube 
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Z, and that above the water in B is filled 
with oil. When the cock H is opened the 
oil in B can pass through a connection be- 
tween the glass tube G, and the pipe U, 
and on through into G, and #. The valve 
in the pipe from the top of B to L must be 
kept closed when testing indicators. 

The indicator 7 is attached to the pipe V, 
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will be just enough above that in 2, as 
shown by the gauge glass G,, to balance 
the height of the oil up to the gauge cen- 
ters. 

To test steam engine indicators accurately, 
the test must be made with the indicator at 
the temperature it has when in use. Many 
schemes have been devised for doing this, 
but the best way is to use steam in the in- 








at the top of the cylinder A, a steam gauge 
S being also connected to this cylinder. 
This gauge must be known to agree with 
one on the pipe R. Before testing the in- 
dicator the water levels in A and B, as 
shown by their gauge glasses, must be made 
to agree with each other and with the 
mercury level in #, which should be half- 
yay up in the latter and can be read both at 
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A Turret Visk.—Sk&E PaGe_E 7. 


dicator at the desired pressure. When this 
apparatus is used for testing indicators the 
cylinders A and # are used in connection 
with the part already described. These 
cylinders are connected at the bottom by the 
pipe V, and each has a glass tube, (, and 
(7,, on its side to show the level of the water 
with which each is about half filled. The 
space in A above the water is filled with 
steam, which is admitted through the pipe 





Fig. 1 
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G, and G@,. For this purpose the cocks // and 
H,, in the pipes U and U,, are opened and 
mercury in G, and the water in G@, and G 
are adjusted to the same level Q-Q’, near 
the center line of the cylinder #. The 
cocks 7/7 and //, are now closed and oil is 
forced into D and steam let into A until the 
desired When the 
gauges on A and # read alike the cocks and 
H and //, are opened, and any slight dif- 


pressure is reached. 
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ference in pressure is at once equalized. [f 
the levels of the water and mercury in (;, 
G, and G, have changed slightly, they cap 
be adjusted. A line is now drawn on the 
card by the indicator, and the mereiry 
column is read from Q as zero; the pross 
ures thus represented are afterward ¢ m. 
pared to find the accuracy of the indica‘or. 
This process is to be repeated, at intervals 
of a few pounds pressure, throughout the 
whole range of the indicator spring. 

A great advantage of this process is °)\at 
no constant need be added to or subtracted 
from the height of the mercury colum: as 
read on the scale, provided, of course, the 
zero of the scale is at the same level as {he 
mercury in G,. This comes from the [ict 
that the water in A and B, and the mersury 
in #, all have the same level, as shown by 
the gauge glasses G,, G, and G,. F 1m 
this the water pressures in A and B bal:nce 
each other, the oil in B balances that in £. 
and the mercury in H balances that below 
the same level in 777. The weight of the 
oil in the pipe R, will make a little diifer- 
ence in the reading of the gauges, but 
does not enter into the result in testing 
indicators. As previously explained, ii is 
allowed for in testing gauges. 

These tests, for both gauges and inidica- 
tors, should be made both with increa-ing 
and decreasing pressures to eliminate any 
friction errors in the instruments tested 

To use steam for producing pressure on 
the oil, the cocks /T and /7, must be closed, 
and the valve in the top of B opened. 
Steam is now let into A, and it forces water 
over into B; this drives the oil up and out 
of B and over into D, after which the effect 
is the same as before. This method is suit- 
able for gauge testing only. 

The hydraulic apparatus shown at (’ is 
generally used for producing the pressure. 
All parts of it are within easy reach, and as 
the pressure can be regulated so nicely it is 
probably as convenient an arrangement as 
could be devised. It is nearly all made of 
iron pipe and pipe fittings, and about the 
only machine work done was in turning the 
large plunger P, which works in the cy)- 
inder C. Inside of P, and fastened to it at 
the bottom, is the small plunger p, which 
works in the small cylinder 0,. The areas 
of these plungers are as 20 to1. The large 
cylinder can be filled with water from the 
city mains through the pipe in the bottom. 
Two valves in this pipe let the water flow 
in or out as desired. There are a few inches 
of oil on the water in this cylinder to keep 
the plunger from rusting when it is left out 
of the water. The small cylinder (’, is 
filled with oil, as are the pipes F, F,, F,, 
etc., that open into it. When the large 
plunger is moved up the small plunger rises 
in the cylinder C,, and forces the oil in (; 
out through the pipes F, F,, ete., over 
into the cylinder D. 
form part of the frame of the machine. 
The large plunger is weighted to bring it 
down again when the water outlet in the 
bottom of the cylinder is opened. The pipe 
¢ connects #’, with a small oil tank in the 
second story, so that the oil can be forced 
from the machine up into it, or the machine 
can be filled from it, as desired. 

From the lower part of the oil level in J, 
the pipe J runs over to the open reservoir 

W. This affords a convenient method of 
lowering the oil pressure slightly without 
lowering the plunger. In case it is desired 
to lower the mercury column without low- 
ering the plunger, the oil can be drawn off 
through the pipe J; this oil can afterwards 
be drawn up into the cylinder (, by 
ing the valve in the pipe from W to / 
lowering the plunger. Drip cocks are 
placed on the lowest parts of cylinders 
and pipes, so that they can be entirely 
emptied, and vent cocks on the hizhest 
parts let the air out when the cylinders are 
filled again. 


pen 


and 
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Steel in Japan. 


The Japanese Government has for some 
years past projected the establishment of # 
steel foundry. Up to the present there has 
been only one such foundry in Japan— 


The pipes F’, and F 
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namely, that at Sakai in Izumi Province, 
which was established by Mr. Moriyama 
Morivuki, ex-Director of the Osaka Mint, in 
1889 The steel manufactured at the 
foundry is said to be of the best quality, 
put ‘ts proprietors have so little capital that 
they cannot extend the works. The origi- 
nal hope was to manufacture sufficient steel 
for tue construction of men of-war and arms 
for the military and naval services, so as to 
dispense with the use of imported steel. 
Several Japanese noblemen have now taken 
up the matter, with the result that a foundry 
is now being built in Osaka for the Japan 
Stee! Manufacturing Company, who are 
procuring the latest improved machinery, 
and propose to manufacture five different 
qualities of steel from native ore.—Jndus- 
trices and Iron, 
ee ee 


LETTERS FROM PRACTICAL MEN. 


4 Vise Shield—A Turret Vise. 
Editor American Machinist : 

I want to add a little to the vise and vise 
shield question. 

In your issue of June 29, Mr. Hardinge 
objects to any kind of a soft vise shield on 
account of the chips becoming imbedded in 
them, making them as liable to damage the 
work as the vise jaws themselves. 

I have seen vises used with the teeth 
ground out of them, but even then leather 
shields were thought necessary on the nicest 
work. I believe if these shields are made 
cheap enough, there is no need of having 
trouble with them on account of chips or 
dirt, for when they comé to that state it is 
time to renew the leather. 

The most satisfactory way I have seen 
used for making these leather shields, is to 
make the leathers of pieces of leather belting 
and fasten them to tin shields, by pressing 
them over burrs or prongs formed upon the 
faces of the tin shields by punching holes 
witha blunt center punch from the back side. 

These burrs will partly turn over in the 
leather, and will hold very well. Fig. 2 (page 
6) is intended for a section of such a shield. 

The smooth side of the leather should 
come against the burrs, for this side holds 
better than the other. I think a machin- 
ist’s vise can be improved and should be. 

I have thought it would be a good plan 
to make the steel faces of vise jaws remov- 
able, so that different shapes might be kept 
for different work, that is, a set of V jaws, 
also a set of flat, smooth ones, also a set of 
flat, rough ones, and perhaps quite a 
number of others. Thinking of the matter 
still further as to how it could best be done, 
I concluded that the turret vise shown in 
Fig. 1 (page 6) would fill the bill very well. 
This would allow of as many different 
shapes as a person would wish, I think, and 
at the same time be about as convenient as 
any other vise in other ways. 

Fig. 1 shows a side view of the vise with 
apart of the stationary jaw broken away 
showing this part in section. The turret 
would be square of a size to correspond 
with the width of jawsrequired. Referring 
to Fig. 1, A is the turret, which should be 
made of steel and properly tempered all 
over. Bis acasting which forms the top 
of the stationary jaw which is fastened to 
the lower part by the screws shown in 
dotted outline. Upon this casting is formed 
a hub, which enters a recess to fit in the 
turret, which serves as a pivot for the turret 
to revolve upon. The turret is held down 
by the bolt 0, as shown, it being tapped into 
the casting and the check nut in the coun- 
terbore underneath. JD represents the end 
ofa taper key that is used to keep the 
turret from turning when the jaws should 
be kept parallel, but when holding taper 
work this key may be left out. I think I 
should have the sliding jaw with a smooth 


face, then have one smooth, one rough, and 
two faces upon turret with smooth V 
oves. One smooth and one rough jaw 


uld hold better than two smooth ones. 
One smooth jaw and one V would hold a 

ind piece better than two flat ones. 

In the jaws of this vise I show a piece 

d in a position for working upon in a 
y that may be new to many. 
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As will be seen, it is just simply a bolt 
held in the vise, over which the work is 
clamped with the nut. This makes a very 
convenient way of holding some kinds of 
work in a position to be well got at. 

A MECHANIC. 


Blue Printing or Printing with Salts of 
Iron, 
Editor American Machinist : 

I trust that a little elementary chemistry 
will not appear out of place in the columns 
of your well-known paper. 

Undoubtedly most every reader of the 
AMERICAN MAcuHINIst knows what a blue- 
print is, and a large majority have made or 


~~, 
™~. 


used such prints; but there are very few 
that really understand the chemical action 
that takes place in making an ordinary blue- 
print. 

Iam quite sure that every reader of this 
paper will agree with me when I make the 
statement that the best results will always 
be obtained when the operator is quite well 
acquainted with the nature of the machine, 
or other elements, whatever they may be. 

In considering the prussiate of potash we 
must not forget that we are dealing with 
two very different cyanogen derivates of 
iron, and that it is for this very reason that 
we are enabled to use the excellent process 
of copying tracings. 

The first of the two compounds is potas- 
sium ferrocyanide (yellow prussiate of pot- 
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ash) A 4 Fe Cy 6. The second is potassium 
ferricyanide — A 6 Fe2 ( y 12 (red prussi- 
ate of potash). The former cannot be used 
in blue-printing until it is converted from 
the ferrous to the ferric state by an oxidiz- 
ing agent; this conversion is most conven- 
iently effected by conducting chlorine into a 
solution of the ferro or yellow prussiate of 
potash. The ferrocyangen group, Fe Cy 6, 
is then changed to the ferric — Fe 2 (y 12. 

The red prussiate or ferric crystallizes out 
from water in red rhombic prisms. The 
free hydroferricyanic acid 17 6 F e2 Cy 12 
is precipitated on the addition of hydro- 
chloric acid with a ferrous solution, potas- 
sium ferricyanide affords a dark blue. This 
























FOUR-SLIDE WIRE-FORMING MACHINE. 


is Prussian blue—A 6 Fe2 Uy12+4+3 Fes 
O04=Fe2C y12+38KH2S804. This blue 
is the ferrous salt of hydroferricyanic acid 
(this is the sediment that seems to perplex 
Mr. A. G. Robb in the issue of July the 6th 
AMERICAN MACHINIST). 

All alkalies will convert it into ferricy 
anide of potassium and ferrous hydroxide : 
K6 Fe®Cyi2+6KHOH= Fe2rCyi2 
K6+ 3 Fe(OH)2. This is the reason that 
one is enabled to write on blue-prints with 
lime water or a solution of lye. 

When a ferric salt the 
action of the sun’s rays it becomes reduc- 
ed to the ferrous state, and if this com- 
pound is treated with a solution of po- 
tassium ferricyanide a compound of Prus- 
sian blue is formed, while that part that is 


is exposed to 


7 


not ‘‘exposed” is still in the ferric state 
and is soluble in water and therefore washes 
out, while the ferrous is insoluble and forms 
the blue field. 

There are a considerable number of meth- 
ods of copying drawings, white lines on blue 
ground, blue lines on white ground, brown 
lines on white ground, and also the hand- 
some black lines on white ground process, 
but the white lines on blue ground is by far 
the most simple and cheapest method of 
them all. A. F. KEFFLOo. 

Thinks it in Bad Taste. 
Editor American Machinist : 

At bottom of page 8 and top of page 9, 
July 13 issue, isa notice of the advance of 
anthracite coal, which I think is in very 
bad taste. The Reading Railroad Co. own 
this coal and the hauling of it, and because 
they have tried to deliver it for less than 


cost the company is bankrupted, which is a 
calamity to every working machinist. If 
they had received 25 cents more per ton for 
all their coal they could pay their bills. 


Moses NEwrTon. 


An Error in Knight's American 
chanical Dictionary. 
Machinist : 

On page 1,234, Vol. 2, Knight’s American 
Mechanical Dictionary, I find an error un- 
der the subject ‘Knitting Gauge.” It is de- 
fined as ‘the number of loops contained in 
rhis is just double 
the gauge, the old English rule being gauge 


Me- 


Kiditor American 


” OF 


three inches of breadth. 


number of needles in 14'', but is common- 
ly spoken of as one-half the number of 
needles in 3’, thus 24 gauge = 48 needles in 
3°, or 16 per inch, Cuas. 8S. BEACH. 
ee 
Of the 206 locomotives in use on Japanese 
railroads 200 were built in England, four in 
Germany and two in the United States. 





pe 
Four-slide Wire-forming Machine. 


The engravings represent an improved 
wire-forming machine for forming auto- 
matically various shapes of wire goods. 

The bed-plate is 80 inches square and 
7 inches in depth. The bed and bearings 
are cast in one piece, for strength 
and rigidity. 

The shaft is of steel, 2} inches 
diameter, this single shaft carrying 
all cams and levers. On each side 
of the are cams for 
operating the front and rear slide, 


central gear 
and immediately on either side of 
these are cams for operating the 
side slides. The wearing cams are 
of cast-steel, and provide for posi 
tive return; the slides are also of 
steel. 

In operation the roll-feed feeds 
the wire from the reel, through the 
straightener, which cuts it off tothe 
required length and the slides ad- 
bending it against a form 
corresponding to the desired inside 


vance, 


the slides then re 
cede, and the finished work is forced 
from the form either by its own 


shape of work ; 


tendency to spring, or by the use 
of a stripper. 

The machine has balance wheel 
30 inches diameter, pulleys 16x4 
inches, and is geared 4to1. It will 
take wire up to , inch diameter, 
cut it to lengths from 1 to 15 inches, and 
form from 50 to 100 pieces per minute. The 
manufacturers are the Coulter & McKenzie 
Machine Company, Bridgeport, Conn. 

a eee 

It is said that manufacturers who send 
their goods to Brazil with catalogues made 
out in the language of the country and all 
weights and measures in the metrical sys- 


tem, have much greater success than those 
who persist in sending catalogues in the 
English adhering to the 
English system of weights and measures. 


language and 
Engineers will not take the trouble to con- 
vert the latter into the metric system, and 
without doing so there is no basis for com- 
parison with the Belgian and French goods 
in favor there. 
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AMERICAN 
Headquarters at the Fair. 


During the continuance of the Chicago 
Exposition the AMERICAN MacHINisT will 
have its headquarters in the space allotted 
to the Mechanical Press in Machinery Hall. 
The exact location is Section No. 27, Column 
K 87. Word can be left with the attendant 
there by any one who is desirous of meeting 
a representative of this paper, who may at 
the time be engaged elsewhere on the 


grounds. 
——___ > ——_ 


Engines and Boilers at’ the 


World’s Fair. 


Tests of 


The judges on engines and boilers at the 
World’s Fair bave prepared memoranda of 
proposed tests, which we publish on another 
page of this issue. In this memoranda a 
plan is outlined, which, it is hoped by the 
judges, will be satisfactory to the exhibitors. 
In the interest of a better knowledge of the 
economic results of certain construction of 
both engines and boilers it is to be hoped 
that the tests may be arranged for, not for 
the purpose of instituting comparison be- 
tween the engines and boilers of individual 
manufacturers, but between different types 
of engines and boilers and those of the 
same types materially modified in construc- 
tion. 

There are, however, possible difficulties 
in the way of such tests that will be no 
ereater for looking at them fairly in the be- 
ginning. For example, individual exhibit- 
ors will be put to a very considerable ex- 
pense in the matter; an expense that some 
of them may not feel like incurring. Per- 
haps they may all be willing to pay what 
will be required; if so, then this objection 
ceases. 

The first part of one of the paragraphs of 
the memoranda reads as follows : 

“It is agreed by the undersigned (jurors 
in classes 413 and 415) who are individually 
assigned to the various steam engines and 
boilers tested, that they will consider the re- 
sults of the tests and use them if possible in 
formulating their reports.” 

This appears to imply that the awards 
will be influenced by the results of these tests. 
We do not know the exact terms of the con- 
tracts under which engines and boilers are 
exhibited. If such tests as the committee 
propose were specified in the contracts to be 
made at the expense of the exhibitors the 
latter can take no exceptions. If not, an ex- 
hibitor who is not willing, or able, to go to 
the expense of the tests as outlined can 
very reasonably object to having his refusal, 
or the effects of it, counted against him. 

We hope that the possible objections we 
have referred to are without foundation, and 
that the tests will be made. 
al aoe 
A Great Blunder. 





The question of sewage disposal has long 
been a vital one in Chicago. Lake Michi- 
gan, the only adequate or practicable source 
of water supply, seeming to be also the only 
available receptacle for sewage. The Chi- 
cago river, which passes through the city, 
has been utilized to convey sewage to the 
lake, but the current in this river is, in 
ordinary times, so sluggish, that the water 
in it becomes unbearable, and when carried 
into the lake in unusual quantities by a 
freshet, it pollutes the water 
supply. 

To get over this trouble large centrifugal 
pumps have been used at Bridgeport, a 
point back of the city, for pumping the 
water out of this river and over a ridge toa 
point where it can flow away from the city, 
the pure water of the lake taking its place 
to that extent. These pumps were built at 
the Quintard Iron Works, New York, in 
1884, and though somewhat crude perhaps, 
when compared with the best of such ma- 
chinery as now built, were fairly satis- 
factory, and gave an actual efficiency of 
something over 50 per cent., computing 
from indicated horse-power. 

By the growth of the city the amount of 
work that it became imperative to do be- 
came too great for the maximum capacity of 


seriously 
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these pumps and others were contracted for, 
these new pumps being constructed upon 
an entirely new principle and called the 
Courtright wave pumps. They were guar- 
anteed to have 50 per cent. greater capacity 
than the old ones, instead of which it is 
said now that the old pumps have been 
taken out that the capacity of the new ones 
is only two-thirds that of the old ones, and 
that their highest efficiency is only about 34 
per cent. reckoned from indicated horse- 
power, instead of being higher than that of 
the old ones, as was expected. 

To make matters worse it was found, we 
are informed, during a recent expert test of 
the new pumps that they could not be run 24 
hours continuously without a breakdown 
while the old pumps in being removed were 
seriously injured and perhaps ruined, the 
probability being that they cannot be again 
used. 

It is probable that centrifugal pumps of 
the best construction, working under the 
conditions of low lift (about 4 feet to 5 feet) 
and with water filled with every form of 
iinpurity, are about the very best form of 
pumps that could be used for this service, 
and why, instead of supplementing those 
already in use by additional new ones, the 
authorities of Chicago preferred to throw 
the old ones out and put in pumps that 
were purely experimental, is one of those 
things that no one can understand—at least, 
no outsider. 

In the meantime, the desperate condition 
in which the city finds itself may be in- 
ferred from the fact that the engineers 
making the tests found that articles of silver 
about their persons or their instruments 
rapidly turned black by the action of the 
atmosphere, grossly contaminated by the so- 
called water passing through the pumps. 

What is to be done about this is, of course, 
not yet decided, the tests having been but 
recently completed; but it will probably be 
necessary to contract for and put in new 
pumps, which may possibly be done by 
earlye spring, while in the meantime the 
health of the city must inevitably suffer, 
and probably many deaths take place by 
reason of this colossal blunder. 

——— 
Apparent and True Economy. 


We have before alluded to the fact that 
engineers and mechanics need to know a 
good deal of human nature, as well as a 
good deal of mechanics and engineering, in 
order to do well. 

There are men who have acquired, and 
others who are acquiring, the reputation of 
being ‘‘expensive men,” 7@. ¢., men who 
though they may know a good deal of their 
business do not know how to economize 
expenditures, and will bankrupt any con- 
cern with whom they may be connected, if 
allowed to have their own way long enough. 
Some of these men deserve such a reputa- 
tion, while others that have it, or are getting 
it, do not deserve it, and get it only because 
they do not understand human nature and 
its management quite so well as some of 
those who know better how to make things 
appear all right to those whose money is 
being spent, but who are not capable of 
fully understanding the principle upon 
which it is spent. 

A well-known engineer, upon taking the 
management of a large manufacturing es- 
tablishment, the owners of which had made 
lots of money without much management, 
and because of the practical absence of com- 
petition, but who are beginning to feel the 
effects of the latter, laid out a plan which 
involved almost the entire reconstruction of 
the plant at a very great outlay, but kept 
quiet about this, and rearranged one thing 
at a time, reconstructing the tool room the 
first year, the foundry the next, and so on, 
until he had practically a new establish- 
ment, with every possible advantage for 
meeting the fiercest competition. He knew 
that if he began by talking of the necessity 
for changes which would involve the out- 
lay of a million dollars or more, the first 
move towards it would probably not be 
made, but by doing one thing at a time, 
making each step show favorable results, 


AvGustT 3, 1892 
saying nothing about the ultimate obj, 
but keeping it steadily in view, he ace: i) 
plished his purpose, and is to-day at ‘je 
head of the best and most efficient plant (or 
the purpose that is to -be found, with 
authority to introduce such further 
provements as in his judgment may be 
visable. 


]- 


In a certain other line of manufact ire 
there is one shop that is generally con.i4- 
ered best fitted and equipped for work jin 
that line, and it is altogether probable + \t 
good work is turned out there at a sma) jor 
cost than in any other similar establishn 
This is the result almost entirely of +) 
foresight, good management, and excel!ent 
engineering ability of its first manager,  }\, 
was superseded because he was thought ty 
be extravagant, while his successors, w}), 
carry out his ideas and reap the benefit of 
them, get the credit of being profitable mon 
and good managers, which they really 
though they have never proved themselves 
to be possessed of the ability shown by ‘hie 
man who was the pioneer in the enterpris: 
and laid down the lines upon which its 
success has been attained. 

There is a lesson in this for mechanics 
who may be called upon to manage affairs 
involving the expenditure of others’ mone: 
It should be remembered that there «re 
usually other things to be looked after | 
sides purely mechanical matters, and that 
the man who recognizes this, and gives sone 
attention to those other features of the 
business, will usually come out best. It 
frequently happens that what is really the 
very best economy will inevitably appear to 
be wasteful extravagance to those who are 
not conversant with mechanical matters, or 
with the management of industrial affairs, 
In such a case it devolves upon the m« 
chanic to not only know what good economy 
is, but so manage that others, ignorant of 
true economy in manufacturing, may not 
conceive the idea that money is 
thrown away. 


being 


= 

Those presumably familiar with the mat 
ter cite the New York Post-office as an 
example tending to show that government 
employes do not always have easy jobs and 
big pay. We have before this referred to 
what we believe from observation to be 
true, viz., the rather excessive hard work 
to which the letter carriers are subjected in 
New York, and not only this, but the ad 
vantage sought to be taken of them in the 
way of withholding pay for overtime. Now 
we are told that in many instances the clerks 
are overworked, and not only that, but 
rather poorly paid. There is no reason in 
the world why all government employes 
should not do a fair day’s work at current 
pay, but there is no good reason why they 
should fare considerably worse in regard 
to both than the average employes of private 
parties or firms. 

2 an 

Different people have different ideas of 
saving. The Commissioner of Patents, for 
example, takes the lithographic work from 
one company whose experience in that 
work and facilities for executing it enabled 
it to do it promptly, the plea being that a 
saving of six to seven thousand dollars a 
year will be effected. The result is that 
the Patent Office Gazette is almost hopelessly 
behind in its issue, and patents that ought 
to be out are not, with no knowledge 
when they will be. It is conceivable and 
altogether probable that the loss to pate: 
ees and to others interested in patents wi 
exceed ten times the saving that has result 
ed in all this confusion. And this is calli 
economy. 


-—=>-— - 

We noticed some time since the fight tliat 
citizens of Jersey City were making t 
compel the Erie Railroad to elevate its tracks 
through the city. They are still keeping up 
the fight, the latest move being to put men 
watching the trains, nearly all of which 
run within the city limits than 
allowed by law. It is believed that the « 
come of this will be the arrest of a larze 
number of engineers, the annoyance 
cost falling, of course, on the railroad. 
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pest thing is to allow no grade crossings in 


a city; the next best thing is to abolish 


su as exist. 
_——_—_— +o ——— 
Tells You When to Carry an Umbrella. 


Albany Steam Trap Co., of Albany, 
N. Y., has sent us a pocket barometer or 
wether indicator about the size of a silver 
half dollar. It is very neat. Get one and 
try it. They write: 

“Inelosed we hand you a pocket barom- 
eter, a sample of which we will be pleased 
to mail to our customers or engineering 
friends and steam users who will write for 
one mentioning AMERICAN MACHINIST.” 


arg PIONS : AND) 
ES NSWERS. 


Questions of general interest relating to subjects dis 
cussed in our columns will receive attention in this 
department. The writer’s name and address should 
alu ys accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet 
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(378), a M. Jeanerette, lLa., writes: 
Please inform me if a piston rod 24 inches 
in diameter is large enough for an engine 
with a cylinder 20 inches diameter and 48 
inches stroke; rate of speed, 40 revolutions 
per minute ; ‘steam pressure, 125 pounds 
per square inch. A.—In our opinion this 
piston rod is not strong enough; we should 
make it 8} inches in diameter. 


(379) W. A B., Philadelphia, Pa., writes: 
Kindly inform me of the date on which the 
Atlantic was crossed in 14 days; also give 
name of steamship that made the passage. 
A,—It is difficult to answer your question, 
as the record of comparatively slow speeds 
is not complete. In 1839 the ‘‘ Great West- 
ern” of England made a run from Liverpool 
to New York (8,017 miles) in 12 days and 
18 hours. 


(880) C. H. W., Worcester, Mass., writes : 
I would like to know how to cut a right- 
handed square thread, and a left-handed 
thread in a given distance on the same piece 
so as to produce an accurate transverse mo- 
tion. A.—Cut the square thread first, and 
then set the tool so that it will finish the cut 
for the left-handed thread at a point oppo- 
site to the point at which the cut for the 
right-handed thread was commenced. 


(3881) C. A., Buffalo, N. Y., writes: Please 
answer the following: 1. What is it that 
makes hollow pistons burst when heated? 
A.—There are several causes for this; a 
hollow piston may burst through an un- 
equal expansion of the metal; it may burst 
by expansion of air confined in the piston, 
or by the gas formed from the liquid which 
has leaked into it. 2. Should the center in 
a horizontal milling machine that supports 
the cutter arbor, similar toa lathe center, 
be hardened? A.—Yes. 3. How many arti- 
cles on the ‘‘ Cultivation of the Inventive 
Capacity,” by L. Allen, have been published 
inthe AMERICAN MACHINIST? A.—Eighteen. 


(382) R. K., Brooklyn, N. Y., writes: 
Please give the size of an upright boiler for 
an engine with a cylinder 14 inch diam- 
eter and 1} inch stroke. I would like to 
use linch flues in the boiler if possible. 
A.—For so small an engine you will not 
need any flues excepting one for the escape 
of the gases. We should recommend a type 
of boiler as illustrated in our issue of March 
27, 1890, of the following dimensions : fire- 
box, 94 inches diameter inside; height of 
fire-box, 16 inches; outside diameter of 
boiler, 144 inches; total height of boiler, 
28 inches; diameter of flue, 3} inches in- 


side. 





83) H. P., St. Louis, Mo., writes: In 
my line of work I am sometimes called upon 
to make a perspective drawing of a machine, 
ind being unable to secure a photograph 
must lay it out according to the rules of 
perspective. Can you inform me of any 
shorter or easier method of drawing the 
tline, ete., of a machine, or is there any 

‘h method; and how do engravers lay out 
cir original drawing in perspective? A. 
ihe most correct way is, of course, to work 

cording to the rules of perspective. But 

‘ter you have had some practice all you 
vill need is the correct location of the prin- 

pal center lines and points, and then 

‘etch in the rest by eye. Engravers gen- 

illy sketch the whole machine without re 

rring to the rules of perspective; their ex 

nsive prac tice enables them to make good 
pen sand sufficiently correct for all prac 

il purposes, 


} 
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(884) M. M., Pittsburgh, Pa., writes: I 
shall feel thankful if you will give me some 
information on the following subject: I 
am a resident of Pittsburgh and I am 
anxious of taking out a stationary engi 
neer’s license; can I go in for examination 
in this city, and, if so, at what place?) A — 
We do not know what the rules and regula- 
tions are in Pittsburgh; in New Y ork ~C ity 
the applicants for a stationary engineer’s 
license have to apply at the police he: ad- 
quarters; in your city you may have to 
apply also at the police headquarters—any- 
how it will do no harm to inquire there. 2. 
If I want to apply for a marine engineer's 
license must I go toa seaport to be exam 
ined? A —We believe it is not necessary to 
do so; however, we would advise you to write 
to George H. Starbuck, Supervising In 
spector of Steam Vessels, New York City; 
he will take pleasure in giving you all the 
information you need. 3. If 1 am success- 
ful in obtaining a license can I enter the U. 
S Navy as anengineer? A.—No; youcan- 
not enter the U.S. Navy as an engineer 
unless you are a gradu: ite from the Naval 
Academy at Annapolis. 


(385) H. M. D., Seneca Falls, N. Y., asks : 
How many horse- power can be transmitted 


by a 12-inch double leather belt? The 
driving pulley is 42 inches diameter and 
makes 140 revolutions per minute; the 
driven pulley is 36 inches diameter. Both 


pulleys have an iron rim, and are not cov- 
ered. The distance between the centers of 
the pulleys is 13 feet; the driven pulley is 
above the driving pulley at a distance of 6 
feet from the vertical line drawn through the 
center of the driving pulley to the center of 
the driven pulley. A.—The belt will trans- 
mit 863 horse-power. We do not favor the 
position of the pulleys; it would be better 
to have a distance of 20 feet between the 
centers of pulleys; it is also desirable that 
the angle of the belt with the floor should 
not exceed 45 degrees, because when this 
angle is much increased, and the line drawn 
through, the centers of pulleys approaches 
a vertical position, the belt must be kept 
very tight to do the work, which increases 
the friction in the bearings, and causes a 
tendency to heat. If the pulleys must be 
placed in the position indicated, the belts 


should be carefully selected from  well- 
stretched leather. 

(886) E. J. B., Joliet, Ill., writes: Sup 
posing I bore a pulley 66 inches diameter 


and 2Y inches face, weighing 2,600 pounds ; 
after turning it I find it 60 pounds out of 
balance. I now propose to re-bore it; how 
much shall I set it over to bring it in 
balance after the job is finished? A.—A 
pulley which is 60 pounds out of balance 
after it has been bored and‘turned, generally 
indicates that it has not been properly cen- 
tered in the lathe. Under these conditions 
we should advise you to center the pulley 
in the lathe, so that the inside of the rim 
will run true as near as possible, and then 
re-bore and re-turn; if then the pulley is 
out of balance, it can be brought into 
balance in the usual way. You have prob- 
ably set the pulley in the lathe so that the 
outside of the rim ran true, which fre- 
quently leaves the pulley out of balance; if 
on the other hand the pulley is set so that 
the inside of the rim runs true and then 
turned, the thickness of metal in the rim will 
be more uniform, and a better balance ob- 
tained. It isa very difficult matter to find 
the amount that the pulley has to be set 
over for re-boring so as to obtain a balance ; 
we should advise you not to try it, as it may 
result in a complete failure. 


(887) F. C. M., Paterson, N. J., writes : 
I have had a dispute ;with a friend in re 
gard to the following question: Two locomo- 
tives are coupled together, each pulls 2,500 
pounds, the engines “pull in opposite direc 


tions, what force is exerted on the coup- 
ling? Please give explanation in full. A.— 


Under the above condition the pull or the 
force acting on the coupling bar will be 
2,500 pounds. The reason tor this is so 
plain that there is not much to be said in ex- 
planation, and we do not see any cause for 
dispute unless one of you has the erroneous 
idea that the pull on the coupling bar is 
5,000 pounds. We mention this because we 
know others to have fallen into the same 
error, Assume that one of the engines is 
coupled to a train of cars too heavy for the 
engine to move it, and now suppose the en- 
gine is exerting a pull of 2,500 pounds, then 
the pull on the coupling bar will be 2,500 
pounds, and if the coupling bar breaks, the 
tracture is due to the force of 2,500 pounds 
acting upon it, and no more. The engine is 
pulling against a resistance, and it makes 
no difference in the force acting along the 
coupling bar, whether the resistance is caused 
by a train of cars or by another engine pull- 
ing in an opposite direction. Take an analo 
gous case: Suppose a spring balance is at- 
tached to a 50-pound weight and the weight 
is lifted by the spring balance, then the lat 
ter will indicate 50 pounds, no more or less 
Here we have the force of gravity acting at 
one end of the balance with a torce of 50 
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pounds, and a force of 50 pounds exerted by 
the person who lifts the weight at the other 
end of the balance, and yet the force acting 
on the spring, as it plainly indicates, is 50 
pounds. 


(388) J. E., Duluth, Minn., writes: 
explain how to read the following : 
el iby pee fate ae, aes Ck DO 
them in analytical geometry, and am un 
certain as to the proper reading of some of 
them, and completely in the dark as to the 
others. Perhaps there is something lacking 
in my previous studies. A.—Letters with a 
subscript placed after them as ?,, Ps. 
read P sub. 1, P sub. 2, P sub. 3. 
subscripts are used to designate different 
quantities of the same kind ; for instance, if 
P denotes a force, ?, denotes another force 
greater or less than ?, and 7, would denote 
still another force greater or less than either 
one of the former. The use of subscripts 
is to some extent a matter of convenience, 
and besides this they also present the con 
ditions of the problem in a more compre 
hensive manner; without the use of sub- 
scripts, a different letter would have to be 
used for each quantity or thing represented. 
The accents employed, as 7”, P’, ?’’, are 
used for the same purpose as the subscripts: 
the letters with accents read 7? prime, P 
second, / third. The indices placed above 
and at the right hand of the letters, as ?', 
P?, P8, denote that the quantities which 
the letters represent must be raised to 
powers whose degree is indicated by the 
figure. Thus 7! indicates the first power 
of P, P? indicates the second power or the 
square of P, P® indicates the third power or 
cube of P. These letters with the indices 
read, the first power of ?, ? square, 7? cube. 
Ilere we have given the mathematical sig 
nificance only of these symbols. In de- 
scribing machinery or other structures, any 
of these symbols, or all of them, as con 
venience may dictate, may be used simply 
for the purpose of designating parts. 


(389) J. T. N., Buffalo, N. Y., writes: 
Please solve the following problem for me. 


Please 
> > 
Peis. 


The accompanying sketch gives all the 
necessary dimensions: it shows the feed 
gearing for a milling machine. What I 


A so the it one 
a table ;}5 of an 


want to do is to run the screw 
revolution will advance 
inch. The 12 inch driving pulley makes 
200 revolutions, and the feed pulleys are 
placed as shown. What size worm wheel 
and worm, and what pitch and number of 
teeth will I require to get the desired re 
sult? The screw would be more satisfac 
tory if its pitch is }or 2 inch. A —Your 






Ball 
Joint 


rie iB 





question is somewhat indefinite, or, to say 
the least, it is not plainly stated. However, 
we shall assume that the screw A is con 
nected direct tothe carriage and that the 
latter is to advance ;§, of an inch while the 
worm B makes one revolution. Under these 
conditions we simply divide the pitch of 
the screw A by the desired advance of 
the carriage, the quotient will be the num- 


ber of teeth in the worm wheel. If 

the pitch of the screw is } inch, then 
Or 

we will require *~? = 25 teeth in the 


worm wheel. If the pitch of the screw is 


} inch, then we will require °° 50 


OL 
teeth; or if the pitch of the screw is 2 inch, 


then 2/9 — 37$ teeth, but since we cannot 
use a fraction of a tooth we shall have to 
use 37 or 38 teeth; the former number will 


slightly increase the advance of the car- 


riage; the latter will slightly decrease it. 
For determining the pitch of the worm 


wheel, we should know the amount of work 
the machine has to do, but we believe that 
4 diametral pitch will answer your purpose; 
in this case the diameter of the pitch circle 
of the worm wheel will be 64 inches. The 


outside diameter of the worm we should 
make 4 inches. If you intend to advance 
the carriage ,j, of an inch while the 12- 


inch driving pulley makes one revolution 
and the belt is placed on the cone pulleys as 
shown, then it will be evident that the 
worm 2 will make 4 of a revolution while 
the driving pulley makes one revolution. 
Under these conditions the worm wheel 
will require 4 of the number of teeth as pre- 
viously found. 2. If you think there can 
be any changes made in the size of pulleys 
that would benefit the machine, I shall be 
ever ready to accept them. A.—We cannot 
express an opinion in regard to this matter, 
as we donot know the kind of work the 
machine is designed for. As far as we can 
judge the diameters of pulleys are all right, 
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Business Srecias 


Transient Advertisements 50 cents a line 
head, 


line. Copy should be 


for each 


insertion under this About seven words makea 


sent to reach us not later than 


Saturday morning for the ensuing week's issue. 








Mass., & Phila., Pa Seep. 12. 
Shafting Straighteners. J. H. Wells, Tampa, Fla. 
Ideal Drawing Stands. W.C. Hammett, Troy, N.Y. 
Forming Lathes Mer. Mach. Tool Co., Meriden, Ct. 

6-Spindie Turret Drills. A. @. Quint, Hartford, Ct 
Millmg Machs. Kempsmith M. T Co., Mil., Wis. 
Pattern and Brand Letters. A variety of sizes 

and styles Heber Wells, 8 Spruce St., New York. 
Drill Presses, with Tapping Attachments. 

Gould & Eberhardt, Newark, N. J. 

Davis Key Seating Machines kept in stock by 

Manning, Maxwell & Moore, 111 Liberty St , N. Y. 
Selden Packing for stuffing box, with or without 

rubber core. Randolph Brandt, 38 Cortlandt St.,N.Y. 
Pulley lathes, most efficient offered. The Lodge 

& Shipley Machine fool Co., Cincinnati, O. 
Magic Crushers. 

G. T. MeLauthlin & Co., 120 Fulton St. 
Air Compress ors for every possible duty. 
Air Compressor Works, 43 Dey Street, N. 
For Cypress Tanks and Vats, address W. 
well Co., Floyd and Main Streets, Louisville, Ky. 
Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, ete. 
‘Shapers (Double Tri pe Quick Stroke *’) 
Trade M: 
Gould & Eberhardt, 
Split Pulleys at low 
and appearance as 
Shafting Works, 


Grant's gears, Lex’n, 


, Boston. 
_ Clayton 


E. Cald- 


Newark. N. 
prices, and of s 
Whole Pulleys Yocum & Son’s 
Dvinker St., Philadelphia, Pa. 

Most sensitive and durable Damper Regulator 
made; works within one pound. Send for circular. 
T. Kieley, 11 W. Thirteenth Street, New York. 

Improved Duplex and Special Gear Cutters in 
stock and to order; Gear and Milling Cutters of 
all descriptions. R. M. Clough, Tolland, Conn. 


12-inch breech-loading rifled mortar & mounting, 
w ‘ght 118.090 Ibs , front Gov’t B’ld’g, World’s Fair; 


same aie 


des'n on applica’n. Builders Iron F’dry, Prov., R. I. 
“Pumping Machinery.”? New book, 450 pp, 8vo, 
270 Eng. Prospectus free. W. M. Barr, 3223 Powel 


ton Avenue, Philadelphia, Pa. 


Gear Cutters, Auto. Specially adapted for Motor 
Gears and all other style Gears. 
Gould & Eberhardt, Newark, N. J. 
Something new in name plates; “ oxidized alumi 
num’; write for sample. Finest castings in the 
world, made by patent pressure process. Passaic 
Art Casting Co , 35 Warren St., New York. 


Patent Soliciting of High Class. 
D. Walter Brown, Counsel in Patent Cases, 
111 Broadway, New York. 
Send tor Brief History of Patent Legislation. 

De Lamater Screw Propeller Wheel, made only 
by Tre Samuel L. Moore & Sons Co., Elizabetbport, 
N. J., Who have purchased from C. H. De Lamater 


& Co., New York, all their patterns, books of 
record, gauges, etc. Location and equipment well 


adapted for Heavy Steamship Repairs. 


“Binders”? for the AMERICAN MACHINIST. Two 
styles the ‘*Common Sense,’’ as heretofore sold by 
us and mailed toany address at $1 00 each, and the 
**“New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST PUBLISHING Co , 203 Broadway, New York. 


ig Practice and Steam Engine Economy.” 
By F. Hemenway. Contains plain directions for 
using the indicator and making all required caleu 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
postpaid. Published by John Wiley & Sons, 53 East 
rentn Street, New York 


—- —a_—e 
Proposed Tests of Engines and Boilers 
at the World’s Fair. 





(Continued from page ».) 


judges. It is therefore proposed that the 
sub committee of judges whose names are 
subscribed hereto make through their Sec 
retary a to each exhibitor 
interested in this matter, stating that they 
are prepared to make tests as outlined above, 


communication 


provided that each one contribute for the 


purpose such sums of as may be 


necessary (beyond what the Exposition au- 


money 


thorities provide) to arrange apparatus and 
make preparations for the test, and a fur- 
ther sum not less than $300 nor more than 
$500 for boiler, or for each 
series of tests, to cover expenses of the ex 
pert in charge of the work and 
ants. It is proposed that the 
made under the charge of Geo. H. 


each engine or 
his assist- 
tests be all 
3arrus, 
one of the judges on engines and boilers, 
who his time to the 
work, and that the exhibitors interested be 

It, is 
of the 
fully re 
ported ina form suitable for publication, 
and transmitted to the Secretary of the 
Jurors of Department F. (Machinery) for 
incorporation in the published report of the 


has agreed to devote 
informed of this selection for expert. 
that at the 
entire work the results are to be 


understood conclusion 


Awards; and fur 
from the 
furnished to the 


Executive Committee on 
ther, that the obtained 
various exhibits tested be 


results 


respective exhibitors, 
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It is agreed by the undersigned (jurors in 
classes 418 and 415) who are individually 
assigned to the various steam engines and 
boilers tested, that they will consider the 
results of the tests and use them if possible 
in formulating their reports. It is further 
agreed that if any individual judge makes 
objections to the methods of testing, the 
kind of apparatus employed, or conclusions 
drawn from the results of the test of the 
engine or boiler assigned to him, he shall 
abide by the decision of a majority of the 
jurors in these classes regarding the matter 
in dispute, the majority being understood 
to refer to the jurors whose opinion can be 
ascertained in writing within five days of 
the date of making the complaint. 

It is understood that the observers em- 
ployed in the work of taking the data of the 
tests shall be members of the committee of 
jurors in the class to which the exhibit 
tested belongs, provided they are willing to 
devote their whole time to the work when- 
ever it may be required. No assistant shall 
be in the employ of the exhibitors, either 
directly or indirectly. 

IX. 

In selecting the engines and boilers named 
above, which the committee of jurors con- 
sider it desirable to test, it ig not intended 
that the tests shall necessarily be limited to 
those specified. Any exhibitor, who so de- 
sires, may have the engine, boiler, or other 
appliance which he exhibits subjected to 
test, provided that he pays the sum of 
money required for the preparations and the 
sum named above for services of the expert 
and his assistants. 

J. E. DENTON, ) 

Gro. H. Barrus, 

O. EMERSON SMITH, 

R. C. CARPENTER, 

Louis E. REBER, 

CARL HALLER, 

P. J. McManon, 

Pror. V. KIRPICHEFF, 

Pror, W. C. UNWIN. 
Chicago, Ill., July 21, 1893. 
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An Oil Box Pattern. 


Sub-Committee 
of Jurors of 

| Group 69, Class 

es 418 and 415. 





By JosEPpH HORNER. 


Figs. 1, 2, 3, 4 illustrate an oil box used 
for a worm employed ina piece of hoisting 
machinery. I describe it because it is a 
good example of coring out, nearly all the 
work being done in cores instead of in the 
pattern itself, 

Fig. 1 is a plan view of the casting, Fig. 
2a section on the center line X —JX, Fig. 
3 an end view looking from A, and Fig. 4 
an end view looking from B. In the figures, 
C is the foot of the oil box, with planing 
stripsc; D is the oil receptacle, H /'seat 
ings for brass bearings, 7 being a common 
bearing, #’ a thrust bearing with collars in 
the shaft, and in the brasses (not shown). 
G Hare receptacles for the waste oil, J 1 
are bosses and ribs underneath the bearings, 
holes being drilled in the bosses and filled 
with plugs to let the waste oil out of G //. 

Of course, in molding this box without 
cores the difficulty would be with the re- 
cessed ends a and 2}, which would not de- 
liver whether the bearings /H F or the plan- 
ing strips cc were molded downwards. To 
draw these ends inwards would necessitate 
an open space at J), and consequently a core, 
and then the recesses of the waste oil cups G 
and #7 would also have to be cored out. So 
the entire ends A and B and the entire bear- 
ings H F' were taken out with cores. Figs. 
5, 6 and 7 illustrate the pattern in plan, ele- 
vation and end view respectively, from 
which it is seen that beyond the actual box 
itself, the portion J) and the planing strip ¢, 
the pattern bears no resemblance to the cast- 
ings; but that prints A, B, H, Fare substi- 
tuted for those portions of the casting simi- 
larly lettered in Figs. 1-4. A comparison of 
the groups of figures will render the rela- 
tionship of these parts clear, and the timber 
shading illustrates sufficiently the construc- 
tion of the pattern. The core boxes are 
shown in Figs. 8-11. Fig. 8 cores out the 
end A in Fig. 2, Fig. 9 the end B, Fig. 10 
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the bearing FH, Fig. 11 the bearing 7. In 
Fig. 8 the framing of the box is made in the 
usual way, with ends grooved into sides. 
The inner dimensions of the box correspond 
with the dimensions of the print similarly 
lettered in Fig. 8, and in Figs. 5, 6 and 7 
—the length /, the breadth and the depth 
m. In the box are fitted that portion of the 
foot Cin Figs. 1-4, of length O, and breadth p, 
the bearing block HZ’, with facing correspond- 
ing with that on # in Figs. 1-3, minus the 
hollow seating for the brasses, and the waste 
oil cup G. 

Fig. 9 shows the core box for the end B 
of the casting. Its length q, breadth 7 and 
depth s correspond with the dimensions sim- 
ilarly lettered in Figs. 5-7, and it is fitted 
with a portion of the foot, the bearing 
block F’, waste oil cup //, and boss and rib 
Kk. In both core boxes the oil cups are left 
loose, being held with one screw only dur- 
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Air and the Way it is 


Wasted. 


By FRANK RICHARDS. 


Compressed 








It has often occurred to me that the 
position of compressed air before the gen- 
eral public that is interested in mechanical 
matters is a peculiarly friendless and un- 
protected one. Asa means of power trans- 
mission its commercial position is strikingly 
different from that of electricity, and in 
every way the difference is to the disad- 
vantage of the compressed air. The appli- 
cation of electricity calls for more or less of 
special technical knowledge, and _ conse- 


quently any electrical plant in its initiation 
and through all the stages of its installation 
and in its permanent management is under 
the control of experts with the technical 
knowledge and 


training required. The 
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An Orn Box ParreRn. 


ing ramming, so that the oil recess shall de- 
liver itself instead of being made in another 
core. 

Fig. 10 is the core box for taking out the 
hollow bearing recess # in Figs. 1 and 2, 
the portion ¢ fitting into the print H in Figs. 
5and6. Its width ¢ corresponds with ¢ in 
Figs.5 and 6. Fig. 11 takes out the recess 
Fin Figs. 1 and 2, the portion / fitting into 
the print /' in Figs. 5 and 6. In Figs. 10 
and 11 the pieces A A are doweled upon the 
bodies B of the boxes, being removed after 
ramming for the removal of the cores. 

The timber shading in all the figures ren- 
ders the method of construction of the sev- 
eral parts apparent, and renders detailed de- 
scription unnecessary. 

ae 

The total attendance for the month of 
May, 1889, at the Paris Exposition, was 
2,610,813. 





—_—_ +e —_—_ 
An explosion occurred recently in a coal 
mine in England by which 140 lives were 
lost. 


electrical plant is usually all new, and is 
put in as awhole. The one part is pro- 
portioned and adapted to the other part and 
to the results to be accomplished, and the 
results are reported in the best possible 
form by the same experts who have the 
looking after it all the way through. This, 
as far as electricity is concerned, is all as it 
should be. There is nothing of injustice 
about it. It means merely that electricity 
in its commercial relations looks out for 
fair play for itself, and gets it. 

But compressed air has no all-around 
friend to look after its interests, to see that 
it has fair play, and that its achievements 
are duly heralded. While any of the elec- 
trical companies are fully equipped to look 
after every detail in the economical genera- 
tion and application, and in the world-wide 
advertisement of electricity, there is no com- 
pany, notwithstanding the extensive and 
ever-widening use of compressed air, that 
even attempts or proposes to cover the field 
both of its generation and of its distribution, 
and to look after its interests in general. 


Avaust 8, 1893 


The three or four companies who are build 
ing most of the air compressors in this 
country have their hands full without 
troubling themselves much about how the 
compressed air is used. And, in the popu 
lar view of it, why should they? There is 
nothing special to know about compressed 
air, you know. It is easier to understand 
and to handle than steam is, and everybody 
knows all about steam. There is nothing 
dangerous about it as there is with elec 
tricity to deter the uninitiated from ‘tamper 
ing with it, so no one need make it his 
special business to look after it. Neverthe 
less it would seem that there is money in j 
for somebody. 

The first and principal demand for air 
compressors thus far, and what has built uj 
the business of their manufacture, has bee: 
to supply the compressed air for rock-drill 
and mining machinery. The rock-drill, 
whether driven by steam or air, makes n 
pretensions to economy in the use of th 
motor fluid, and, like a sailboat, its per 
formance can only be compared with that 
of another under similar conditions and can 
never be accurately measured, and the per 
formance in the individual case will then de 
pend largely upon the skill of the operator. 

With the compressed air supply at hand 
in the mine, the most obvious use for it, 
after the rock-drills are provided for, is for 
driving the pumps. The status of the pump 
is very different from that of the rock-drill, 
in that it is always possible to measure very 
closely the work that is done. In practice 
the measuring is usually a matter of hind 
sight rather than of foresight. It usually 
comes in for the purpose of finding fault 
with the results accomplished, instead of 
for determining and securing beforehand 
the most economical conditions. A pump 
is a pump, anyway, and if a pump will 
only pump, what more is there to look out 
for? But the common direct-acting steam 
pump, with its large waste spaces to be 
filled, and without the slightest pretense of 
using the steam or air expansively, has 
still the faculty of doing worse under some 
conditions than under others. How badly 
it can do I am unable to say, because this is 
one of these cases where the practice can 
easily outstrip the theory. I can more 
easily show some conditions under which it 
can be expected to do nearly as well as 
possible, and some other conditions where 
we can say that it will not do as well. Say 
that we have an air compressor, such as 
those in general use, with the air cylinder 
20” diameter x24’ stroke x75 revolutions 
per minute, and compressing to 35 pounds 
gauge pressure. The power required will 
be about like this: 

20? x .7854 x 21.6 x 300 + 144 = 61.69 

+ 10 per cent. = 67.86 horse-power. 

The free air capacity will be 
20? x .7854 x 300 + 144 = 654.5 — 10 per 

cent. = 589.05. 

Say that we use this air in the steam cy] 

inder of acommon steam pump. The avail 

able air will be 

589.05 cubic feet free air x .3289 = 193 94 
cubic feet air at 30 pounds gauge. 

A pump cylinder 16’ diameter x1 foot 

stroke x111 single strokes per minute will 

just about take this: 

162 x .7854 x 111 + 144 = 154.98 + 25 
per cent. = 193.7 cubic feet. 

The power realized will be 

16° x .7854 x 30 x 111 + 33,000 = 20.29 

— 10 per cent. = 18.26 horse-power. 
Comparing this with the power required 
by the air compressor above, we have 
18.26 -+ 67.86 = .269 the power realized. 
Say now that with the same compressor 
at the same speed we compress the air to 80 
pounds. The power required will then be 
20° x .7854 x 36.6 x 300 + 83,000 = 104.5 

+ 10 per cent. = 114.95 horse power. 
If we use the air in a pump at 75 pounds 
the available air will be, the free air being 
the same as before, 
589.05 x .1689 = 
pounds, 
A steam pump with cylinder 12'x1 foot 
stroke x98 single strokes per minute and 
the same allowances as before, will take al! 
of this air; 


9654 cubic feet at 75 
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102 & .7854 x 98 + 144 = 76.96 + 25 per 
ent. = 96.2. 
[n this case the power realized will be 
x .7854 x 75 X 98 + 33,000 = 25.19 
— 10 per cent. = 22.67. 
Comparing as before with the power re- 
quired by the compressor, we have 
. 22.67 + 114.95 = .197, 
1ich is decidedly lower than was realized 
ben using the air at the lower pressure. 
This shows, as experience shows, that 
with no effective means of cooling the air 
during compression, and with no means of 
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Taking, as above, the compressor work- 
ing to 80 pounds, and the air delivered for 
use at 75 pounds, the 96.54 cubic feet at 75 
pounds, and at 60° temperature, if expanded 
without loss or gain of heat to 30 pounds 
before its use in the pump, will become 
157.97 cubic feet at — 30°. This assumes 
that the air is carried at the higher pressure 
to the throttle valve of the pump, and that 
the expansion and cooling takes place after 
passing the throttle. 

Here we have 157.97 at 30 pounds in- 
stead of 193.94 that we had before. Then: 
137.97 + 193.94 = .711, 
and at the same time the power required to 
compress has been as above, 114.95 instead 

of 67.86. Then: 

67.86 + 114.95 x .711 =.419. 
While above in using air at 30 pounds we 
realized .269 of the power employed, in this 
nase we realize : 
200  .419 = 1137. 

And even then the complaint will not be 
about the waste of power. It will be that 
the pump freezes up and won't go. 

Probably next to its use for pumping, the 
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KEY-MAKING ATTACHMENT. 





RACK-CUTTING ATTACHMENT. 
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heating the air before using, it is better to 
ise low pressures. The apparent advantage 
will be modified by the consideration that 
larger cylinders must be employed both for 
e compression and for the work to be 
lone, and also that larger air pipes must be 
ised, or additional loss encountered from 
the friction of the air in the pipes if trans- 
itted for long distances. 
A worse showing than the above is often 
countered in practice where air is carried 
say 80 pounds to drive rock-drills, and 
he same air supply is used to drive pumps 
at require a much lower pressure, say 25 
30 pounds. In this case the use of the 
wer pressure is a mistake. 





most prominent use of compressed air is for 
hoisting. Where air is used for hoisting, it 
is not so used because it is absolutely the 
most economical application of power, the 
power alone being considered, but because 
in its quickness and convenience it effects a 
substantial saving in time and in manual 
labor. The travel of the hoist for any given 
lift is not usually coincident with the length 
of the air cylinder, so that for every lift 
there is a greater or less portion of the cy]- 
inder filled for nothing. This seems to be 
unavoidable, except in cases where the lift 
is constant, when of course the cylinder 
may be made and the connections adjusted 
to correspond with the duty required, 
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I was surprised to see in the AMERICAN 
MACHINIST, June 22, the description of the 
hoist in use at the Armour Packing Co.’s 
packing house at Kansas City. In the hoist 
as represented the compressed air is used to 
return the piston the same as for the hoist 
ing. 

The consequence is that while for the 
hoisting only sufficient air is admitted to 
lift the weight the distance required, the air 
to return the piston when admitted to the 
other end of the cylinder is not shut off un- 
til that end is filled with air at the full res 
ervoir pressure, and more air is used for the 
lowering than for the hoisting. It 
clear why the inventor, who should wish to 
make as good a showing of the hoist as pos- 
sible, should have published it in this form, 
for while the hoist was designed as described 
it was, as a matter of fact, changed after- 
wards, and is not now so used. A three-way 
was substituted the four-way 
valve and the back cylinder head was taken 
off so that no air pressure is now used for 
the return of the piston. 

Compressed air loses more or 
everybody else is apt to, on account of its 
modesty. When any leakages occur it does not 
announce them with the bluster that steam 
puts on. There is no visible cloud of vapor, 
there is no puddle of water and there is lit- 
tle noise, so that a leak may easily escape 
detection, yet it is possible enough to have 
the pipes and connections ‘ bottle tight.” 
How important it is and how much may be 
saved by attention to this may perhaps be 
realized when we consider that with air at 
80 pounds gauge pressure a ,); hole will 
discharge more than five cubic feet of free 
air per minute. Referring to my table in the 
AMERICAN Macuinist, March 30, we find 
that to compress one cubic foot of free air 
to 80 pounds gauge pressure requires .19521 
(or nearly one-fifth) horse-power, so that a 
jy hole leaking industriously will get away 
with a full horse-power. 
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less, as 


Attachments for Cutting Ma- 


In our issue of July 6 we illustrated the 
keyway cutter made by Baker Brothers, 
Toledo, O. With this we show two attach- 
ments for this machine—one for planing 
keys and the other for cutting racks. In 
planing a key it is held vertically in the 
chuck (as shown in the engraving) against 
the adjusting screws, and a chip the entire 
width of the key is taken off at each stroke 
of the cutter. To get the proper taper on 
the key, the table is tilted the same as when 
cutting keyways, the exact taper per foot 
being indicated by a graduated scale at the 
side of the machine. The thickness of the 
key is regulated by the use of the microm- 
eter screw. 

In cutting racks, the upper support for 
the cutter bar keeps the cutter in proper 
alignment and restrains it from springing 
away from the work. The 
screw is used for gauging the total depth of 
cut, and the other screw shown for regu 
lating the depth of each stroke of the cutter. 

The table is 46 inches long, 8 inches in 
width, and has two lateral T-slots milled 
through its entire length. 

The screw is 1); inch diameter, provided 
with a bronze nut adjustable for wear. The 
index dial is graduated to thousandths of an 
inch. A suitable chuck is provided which 
will hold several cut at 
operation. 


micrometer 


racks to be one 
The style of cutter used for cutting racks 
is shown in Fig. 1. Its construction is such 
that it will retain its shape until ground en- 
tirely down. 
: a = 

Fast trains on the Jaffa-Jerusalem railroad 
have hardly come to be aluxury. According 
to a correspondent of the Moniteur Industriel 
‘*the distance of 87 kilometers, or about 54 
miles, between Jaffa and Jerusalem is sup- 
posed to be covered by the regular trains in 
8 hours and 45 minutes, but in four cases 
out of six this time is said to be exceeded by 
two, three and even four hours. While the 
greater length of the line is comparatively 
level there are some heavy grades in the 
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mountain sections on which the trains are 
frequently stalled, and must await the ar- 
rival of a second locomotive before they can 
proceed. This applies to the 
It is said the freight service is still 
worse, goods being often lost in transit.” 
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The Duluth (Minn.) Brass Works has located at 
West Duluth 


passenger 
trains. 
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The Webber Gas and Gasoline Engine Company, 
Kansas City, Mo., has issued an illustrated cireu 
lar describing their engines. 

Plans have been prepared for an additional mill 
10x60 feet tobe built by the Old 
Company at Manchester, Va 

The 
eapital 


Dominion Cotton 


Owego Pe ie 
stock been chartered for the 
building of iron and steel bridges, 

The Arctic Machine and Manufacturing Com 
pany, of Cleveland, O.,is preparing plans with a 
view to making a large addition to its plant. 

The Interlaken Mills, Arkwright, R. I., will build 
a 130-foot extension tothe calender department 


Bridge Company, of Owego, 
$50,000, has 


and a 24-foot extension to the embossing room. 

The Fort Worth Bridge and Iron Company, of 
Fort Worth, Tex., has been organized by R. N. 
Aatcher and others with a capital stock of $100,000, 

The Toledo Bridge Company, of Toledo, O., is 
putting up a 90x250-foot addition to its plant which 
will be equipped with machinery for 
iron work. 


structural 


The Meriden Machine Tool 
Conn.,, 


ompany, Meriden, 
issue a large teaf of illustrated comparisons 
between their forming lathes and other methods 
of doing similar work 

The 
Louis, has been formed to manufacture journal 
Kkandall and J. L. Ashby, of 
, are interested 


Ashby-Randall Journal Bearing Co., of St. 
bearing boxes. F. J 
Jennings, Mo 

A charter was issued recently for the incorpora- 
tion of the Danversport (Mass.) Rubber Co. 
tal stock, $10,000. The new company 
business of reclaiming rubber. 


Capi- 
will do a 


The Springfield Drop Forging Company, Spring 
field, Mass., recently incorporated, is now erecting 
buildings which will contain 
improved machinery in its line. 

The West 
Company 


the latest and most 
Monterey Brick and Manufacturing 
organized, and will build a 
works near West Monterey, Pa., on the ALegheny 
River. The company is capitalized at $40,000 


has been 


The American Enameled Fire Brick Company, of 
Allegheny, Pa., has been incorporated. The di 
are: H. L. Dixon, R. E. Woods, H. F. 
Dorris, J. B. Dorris and J. C. Woods, of Pittsburgh. 


rectors 


E. W. Bliss Company, Brooklyn, N. Y., has issued 


five very fine illustrated circulars, printed in 
English, French and Germai, especially designed 
for the convenience of the 


World’s Fair. 


foreign visitors at 


The Murray-Miller Engineering Company, of St. 
Louis, Mo, capital stock, $50,000, has been organ- 
izec for the 
construct 
Louis, is interested. 


manufacture of furnaces, machinery, 
water-works, etc., S. P. Galt, of St. 


The Gravity Turntable Co., of Albany, N. Y., has 
been incorporated for the manufacture of locomo 
tive turntables, ete. Herman Harder, W. G. Saun 
ders, of Albany, and James Saunders, of Coxsackie, 
N Y., are among those interested. 

The recently incorporated firm of the Morris & 
Bailey Steel Company, of Pittsburgh, Pa.,is erect 
ing buildings at Wilson Station, at which it is ex 
pected to increase output of cold-rolled steel 
to three times the amount it now turns out. 

Falls Portland Cement Company, of 
Queensbury, N. Y., has been incorporated to manu 
facture cement, lime and brick. 
Directors, W. W. Maclay, J. 
man, A. W. Sherman, F. W 


the 
The Glens 
Capital, $48,000. 


Fowler, S. L. 
Wait and others 


Good 


The South Milwaukee (Wis.) Malleable Iron ¢ om 
pany has accepted 
the erection of an addition to at South 
Milwaukee, Wis. The space, which will be 
used for molding purposes, will stand 170x70 feet 


plans for and will soon begin 
its plant 


new 


Whiteley Malleable Castings Co., of Muncie, Ind., 
has been incorporated, with a capital of $200,000, 


to manufacture, produce and sell all kinds of cast 


ings, including malleable, steel and iron, The in 
corporators are: Burt H. Whiteley, George F. 
McCollough, Thomas Liggett. 


The Duquesne Reduction 


burg, has been 


Company, of Pitts- 
chartered for the manufacture of 
brass, lead, copper, zinc, tin, and to make special 
ties from the same. The directors are: 
F. Hood, Sidney 8. Klinordlinger and 
Hood. The capital is $25,000, 


Charles 
Samuel F, 


The Stirling Company, 74 Cortlandt street, New 
York, has recently sold 750 horse-power of boilers 
to Minneapolis (Minn.) Electrie 
horse-power to J. G 
ville, Ky., horse 
Taylor Chair Company, Bedford, Ohio. 


Company, 750 
Mattingly Company, Louis- 
order), 150 


(second power to 


E. G. Smith, Columbia, Pa., has received an 


order from Giliis & Gleason, in which is included 
50 of his metric vernier sliding calipers for use in 
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Pacific Tool and 
San Francisco, Cal., 


industrial schools. The Supply 


Company, 100-103 First street, 
ire Mr. Smith’s agents for the 

The Bradley Mfg. Co., of Ashtabula, O 
with a capital of $150.C00, for manu 
wagons other 
chandeliers, gas and 
ete. The incorporators are: W. H. 
Bradley, Clarence | 
E. Hoyt. 

The foundation for the east 
structure for the Wamsutta Mills 
New Bedford, Mass., is all in, and the underpin 
ning on that part of the work isin position. The 
new building is 214x127 feet, and it will 
giving upwards of 


Pacific coast. 

. has been 
incorporated, 
facturing vehicles, parts of 
light fixtures, 
Bradley, J. A 


V. Jaques, T. 


and 
same, electric 
Richardson, ¢ 
side of the new 
Corporation, 


area of the 
stories high, 
square fect of floor surface. 


be three 80.000 


The Cheney Flexible Loom Reed Company has 
been organized at Lewiston, Me. J. 
president and H. Myrick, treasurer. The directors 
are: H. L. Pratt, H. Myrick, H. A. Chapin, J. 
Goodwin, B. Nichols and J. W. Cumnock, Author 
ized capital stock, $300,000, The business of the 
manufacture of looms, 


Goodwin is 


concern will be the reeds, 


etc. 
Cincinnati, O., recently 


J. A. Fay & 
received a large order for equipping a planing-mill 


Egan Co., 


and a wood-working factory in Russia. This 
shipment will go via the Mediterranean Sea to 


Constantinople, thence via the Black Sea to Sebas- 
topol, then by rail northward some two hundred 
miles to Bielgorod, a city of some 40,000 inhabi 
tants. 

Webster & Co., of Philadelphia, are 
three-story brick building, 120x65 feet, 
They will transfer their entire 
plautto the new building as soon as completed, 
and will supplement it with other machinery 
adapted to the requirements of their growing busi- 
They expect removal about 
July. 


Warren 
erecting a 
in Camden, N,. J. 


ness. to commence 
the middle of 
Charleston, S. C., state 
been agitating 


from 
Cheraw have 


Communications 
that the citizens of 
the building of a cotton factory for the past three 
montbs. It was at first proposed to start with 
$50,400, but now new stock is being secured, and 
they confidently expect to have $160,000 subseribed 
within the next sixty days, when work will begin 
The officers of the company are: H. W. Finlayson, 
president, and W. R. Evans, secretary and treas- 
urer. Commission to organize was granted in the 
latter part of April, and they will commence work 
onthe plant about August 1, and expect to have it 
completed by the last of the year 








Machinists’ Supplies and Iron. 


New York, July 29, 1893. 
Iron— American Pig—We quote Standard North 
ern brands, No. 1 Foundry, $14.50 to $15.00; No. 2, 
$13.50 to $14.25; Gray Forge, $12.25 to $12.50. South 
ern brands of good quality are obtainable at $13.75 
to $14.50 for No. 1 Foundry; $12 50 to $13 50 for No. 
2 and $11.75 to $12.50 for Gray Forge. 





Antimony—The market is dull We quote L. X., 


10.15¢e. to 104¢c.; Cookson’s, 10.25c. to 1046c.; Hal- 
lett’s, 9.80c. to 9.85c., and U. 8S. French Star, 104c 

Copper—The market is dull. Lake Copper is 
quoted at 10c. for July and 10.05c. for August. 


No business is reported. Casting Copper is held at 
9%4c. to 10¢. 
Lead—The market is 
.35c. and 3.25¢ bid. 
Lard Oil—Prime City is quoted at 72c. to 73c. 
Spelter—The market is m a nominal condition at 
3 $5c. to 4c., but this does attract buyers. 
Tin—The market is unusually dull, with a tend- 
ency towards lower prices. Sales of 15 tons Sep 
tember at 19.25c. are reported, and 75 tons August 
at 18.95¢e. to 19.05e. 


* WANTED* 


** Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser 
lion. About seven words make a tine. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issve. Answers addressed to our 
care will be forwarded. 


weak with offerings at 





An exp'd supt. of machine works and foundry is 
opento an engagement. Box 33, AM. MACHINIST. 


Wanted—Draftsmen to sell new comb. triangle, 
pat, protractor, etc. D. J. Kelsey, New Haven, Ct 


Wanted 
drattsman. 


position by experienced mechanical 
Address A, care AM, MACHINIST. 


Wanted—Situation by Al blacksmith, thor- 
oughly competent. Best refs. B. K , Am. MACH. 


has tech. education, and 
Box 58, Am. MACH. 


Draftsman wanis pos.: 
2 years’ exp. on gen. mach’ y. 
Mechanical draftsman leaving World’s Fair em- 
ployment, desires a position. Ll. H., Am. Macu. 
Exp'd foreman in all kinds of press & die work, 
wishes pos. with good parties. Box 56, AM. MAcH. 
Foreman blacksmith wants position; good refer- 
ence. Address Box 55, AMERICAN MACHINIST, 
Mechanical draftsman, good designer, expd., shop 
practice, wants position. G. D., AM. MACHINIST. 
Wanted 
wants to make a change. 
Wanted- 
3% yrs. in U.S. 


An expert tracer and detail draftsman 
X. Y., AM. MACHINIST. 


pattern maker, Swede, 
AMERICAN MACHINIST. 


Position by a 
Box 60, 


Wanted position as sup’t or foreman by machin- 
ist and toolmaker; large exp. in tool and dynamo 


building. Address Box 46, Simsbury, Conn, 
Wanted—Position by an all-round, first-class 
wood pattern maker, 18 years’ experience. Ad- 


dress O. F., AMERICAN MACHINIST. 


Pattern maker wishes pos. in Eastern or Atlantic 
States, Ist-class workman, steady & comp. on gen 
mach’y & all wood patterns. Charles, AM. MaAcnu. 


Mech. draftsman, foreman, 12 yrs’ experience on 
marine and stationary work desires a change, best 
ref. from presentemployers. Box 61, Am. Macu. 


Exp’d mach. wants jobon Corliss or large sta- 
tionary engine work, with the object of thoroughly 
fitting himself for an engineer. Refs. given. Ma 
chinist, 2718 Dayton Street, St. Louis, Mo. 


A mech. eng’r., capable of laying out plants & 
making estimates, desires to obtain in N. Y. City the 
agency from areliable manufact’r of steam engs . 
boilers, ete.; cor. solicited. Box 31, Am. Macn. 


Wanted—A salesman for machinists’ tools an: 
supplies; must have a good trade following; no 
attention will be paid to applicants not having 
above qualifications. Address Salesman, AM.MAcH. 





A NEW 


PUMP PRESSURE REGULATOR. 


. neh 
; MASON" 
siSULAToA 

co. 


BOSTONTMASS. 


This is a Pressure Regulator, 
fay cially designed to meet the requirement 
of Steam Pumps in Elevator service. 

The lever bearings are hung on hard- 
ened steel knife edges, which makes the 
Regulator in its working as sensitive as 
a pair of scales. 


MASON REGULATOR CO., 


BOSTON, 





STYLE 


espe- 


MASS., U. S. A. 





Non-Conducting eal for re and ‘Hot Water Pipes, Boilers, etc. 
BOILER COVERING 
JOHNS MANUFACTURING COMPANY, 
Building Felts, Fire-Proot Paints, Liquid Paints, 
Asbestos Roofing, Etc. 
Sricaco. Puraceten.a. Boston, Arranta, Lonvow. 


ASBESTOS 
H. W. 
H. ‘Y. Johns’ Asbestos Millboard, Sheathings, 


AT M.\IDEN LANE, N. ¥. Jenssy Cirv. 





ASBESTOS 
SECTIONAL 
PIPE 
COVERINGS. 





WHEELER 





CONDENSER & ENGINEERING CO. 





39 & 41 Cortlandt St., New York. 


MANUFACTURERS OF IMPROVED 


SURFACE CONDENSERS. 


The Wheeler Admiralty Condenser 
The Wheeler Standard Condenser, 


Condensers for Electric Light and Power 
Stations, Mills, Mines, Ice and Refrigerating 


Shop agents for Carr’s surface gauge and key 
rule clamps; liberal discounts; send for circulars; 
2,000 gauges sold in past six months The Hogg- 
son & Pettis Mfg. Co., New Haven, Conn. 


Wanted Partnership—A mechanical engineer (38) 
good draftsman and designer, has three thousand 
dollars, with services, to invest 1n a well paying 
machine shop or foundry. Best of experience and 
reference. Box 59, AMERICAN MACHINIST. 


A young man who has worked his way from ap 
prentice to superintendent, with no influence ex- 
cept ability and attention to business, is thorough- 
ly practical, expert on Corliss engs. and heavy ma- 
chinery, desires a situation. Box 37, AM. MACH. 


Wanted—Situation as supt. or foreman of ma- 
chine shop, any class of work. Have had 20 years’ 
exp, and have been in present situation on elec- 
trical work of every description for 12 yrs. Highest 
of refs. furnished. Contract, AM. MACHINIST. 

Wanted—Several specialists on lathe and milling 


machine work: only men who are capable of 
tandling help and devising methods for getting 


out accurate work need address Baltimore, care 
of AMERICAN MACHINIST. 
Young mechanical engineer and draftsman, 


Junior A. 8. M. E., is open for engagement, experi 
enced on machine tools, special machinery and 
general engineering, solicits correspondence from 
a suitable machine shop in New York or Brooklyn: 
willing to undertake the development and manu- 
facture of centrifugal pumps and hydraulic work. 
Practical & energetic man. Reynolds, Am. Macu 





Practical tool-maker wants position, 30, well up 
in modern methods of getting out work on inter 
changeable system, and making tools, jigs, fix 
tures, press tools, ete.,forsame. Box57, AMERICAN 
MACHINIST. 





+ MISCELLANEOUS WANTS 

Advertisements will be inserted under this head at 
35 cents per line, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu 
ing week’sissue, Answers addressed to our care will 
be forwarded 


Cheap 2d hd lathes & planers. S. M. York, ( ‘lev’ 4, oO 
Best Steel Flue Scrapers. Kelley Co., Erie, Pa. 
For Sale—Second-hand drill presses, engine lathes 
& planers. Dietz. Schumacher & Co., Cincinnati, O. 
Light and fine machinery to order: Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J 
Rubber, metal and compositivn patterns for 
carding & grouping; small rubber & metal work to 
order. John T. Usher, 116 E. 54th St., New York. 


iron wanted from 4 feet to 6 feet 
Double heads preferred ; state length 
and full particulars. Lowest cash price. Address 
J. H. Jones, 143 Centre Street, New York 

We will pay 50 cents each for copies of the 
AMERICAN MACHINIST Of December 4, 1886 issue, 
must be unsoiled and in good condition. Ameri 
CAN MACHINIST PUBLISHING COMPANY, 203 Broad 
way, New York. 





Planers for 
clear width. 
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THE DEANE 


OF HOLYOKE 


EAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYO“E, MASS. 








- ot OS | oak as oe 

2a QA 2s x 

Lu Oss s5~/ Hu SesZ & 

jj 2 — 2 — Tr O- MLS se, 

& 236 S55 j[ meg eo ma YO 

° 0 = os = ® Ae 

u SS & ay d0 y cas @ | 

'e) QQ =— = L (P27 ee SES ES 
Pittssurc, - =st=s ar Ome Sst a 
Cuicaco, HFS Ss=S =2 ~ > ss a 
New York. —t = cD aO?=a“ 





REAMERS, ETC., 


LIGHTNING AND GREEN RIVER SCREW PLATES. 
Bolt Cutters, Hand and Power Drilling 





WILEY & RUSSELL MF 





Machines. Punching Presses, Tire Bend 
gers, Tire Upsetters and other Labor-saving 
Tools. SEND FoR PRIcE List. 


G. CO., Greenfield, Mass. 





Sore REPRESENTATIVES 


BOSTON: it & {3 Oliver St., 


"R. MUSHET’S SPECIAL STEEL” 


SAVES LABOR in being able to run at GREATLY INCREASED SPEEDS. FEWER GRINDINGS. No WASTE inredressing. 


IN THE UNITED Srares. 


B.M. TONES c& CO... 


NEW YORK: 143 Liberty St. 





7910 5 in. SWING 
Modern I esign. 


Valuable Features, 
CATALOGUE FREE. 


ENGI 





SEBASTIAN LATHE CO. 


117 & 119 Culvert St , Cincinnati, 0. 


Manufacturers of Foot and Power 


NE AND SPEED LATHES, 


For General Machine and Jobbing Shop, 
Electrical and Experimental Work. 


DEALERS IN MACHINISTS’ TOOLS AND SUPPLIES. 





‘FROM OIL-CUP TO 


LOCOMOTIVE 


CYLINDER, 


CONSTRUCTION. ® 82.9.4 tee ER: © 


EVERY PART DESCRIBED IN 
MEYER, Esq. 


Machinist 


CHAPTER I.—Classification of Locomotives—Train Resistance | CHapTER IX.—Spring Gear. 
—Tractive Force—Weights of Engines. CHAPTER X.—Boilers—Grate Surface—Heating Surface—R iv 
CHAPTER I1.—Construction of Cylinders--Steam Pipes—Slide eted Joints - Extension Fronts 
Valves. CHAPTER X1.—Ash-pans—Smoke-stacks— Exhaust-pipes 
Cuapter  IIl.—Valve Gear—Construction of Links CHAPTER X11 —Sand-boxes—Bells—Pilots—Braces from Be 
Cuaprer IV —Construction of Pistons — Crossheads — Slides - to Frames, 
Stuffing-boxes. CHAPTER XIIIl.—Engine Trucks. 
CHAPTER \ Frames —Axle-boxes. CHAPTER XIV.—Oil-cups—Cocks—Injector 
Cuaptrer  VI,—Driving-axles—Driving-wheels—Counterbalance, CuapTER XV.—Tenders. 
Cuaprer VII. —Main Rods—Side Rods—Crank-pins CHAPTER X VI.— Useful Rules—Formulas and Data 
Cuarpter VIIl.—Throttle-pipes — Throttle-vaive gear Safety- Cuaprer XVII.—Compound Engines. 
valves-——Whistle—Pumps—Checks, #vo. Cloth, 1030 Illustrations, : $10.00 
— ~ le * 
JOHN WILEY & SONS, Publishers, = = NEW YORK. 





Ready Made Cut Gears. 
Ready Made Cast Gears. 
lieady Made Brass Gears. 
(iears Made to Order, 
Gear Cutting. 

Gear Book, 15 cents. 
Treatise on Gears, $1.00, 
Gear Cutting Machines. 
GEORGE B. GRANT, 
Lexington, Mass., 

and 125 South Lith St., 
Philadelphia, Pa. 


GRANT 


GEARS 


JESSOPS STEEL 
Toois, | ALL KINDS IN STOCK. 
DRILLS, Manufactory, SHEFFIELD, ENG. 


Chief Am. Office, 91 JOHN ST., N.Y. 
DIES, &ec. WM. JESSOP & SONS, LD. 


Established a century ago. 




















E. P. BULLARD, Prop. 





Plants. Condensers with and without pumps, 


New York Ofiice, 839 CORT 





BORING AND TURNING MILLS. 


37, 51 and 62 Inch Swing, 


42 INCH SWINC, WITH TURRET HEAD, AND 
SCREW CUTTING ATTACHMENT. 


All gears accurately cut. 
Machines are self-contained and therefore do not require an expensive foun@ation. 


BRIDGEPORT MACHINE TOOL WORKS, 


BRIDCEPORT. CONN. 


with Two Regular Heads. 


All feeds positive 


LANDT STREET, ROOM s8&. 
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DON’T ACCEPT ANY SUBSTITUTE FILE. 


INSIST ON HAVING 
NICHOLSON. 








3000 
VARIETIES FILES 
[X. F.] & INCREMENT CUT FILES. 





mE BERLIN IRON BRIDGE CO,, 


Office and Works: 


No. 8 Railroad Ave., East Berlin, Conn. 


CHAS. M. JARVIS, Pres. and Chief Engineer. 


FRANK L. WILCOX, Treasurer, 


yn 


BURR K. FIELD, Vice-President. 
GEO. H. SAGE, Secretary. 
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The above illustration shows our requfar pattern of double thickness Corrugated fron Shutters, composed of two plates 
of corrugated iron (with the corrugstions running at right angles to each cther), built into a heavy angle-iron 
frame, thoroughly supported by bands, flanges, binges and latch bars, forming a fireproof shutter which 
will not warp, twist or bend when exposed to the most severe heats. 


SEND FOR OUR ILLUSTRATED CATALOGUE. 


These Goods are for sale by CHAS. CHURCHILL & CO., 
L’t 


REDUCED PRICES oF LECOUNT’ 





$ STRAIGHT TAIL Dog, 
s No. INCH. PRICE. INCH. PRICE- 
g 4 1 oe | $0. 60 10 ‘ 1 i oa . 
o Ss z 12 . yi z .45 
ae 3... 70 IS... Sco ee 
a5 o 4.. MK .80 13 3%... 1.80 
ea & 14 .. .80 14 © one ee 
oe 6....308. .95 15 ...44% ... 3% 
Ca 7 1% 95 ee eee 
Zs 8 134 1.10 17....5¥.... 4.00 
en 9... . 1,20 8 ¢ .. . Ce 
& 1 Set to Qin. 7.80 Full Set.....31.10 
C. W. LeCOUNT, South Norwalk, Conn. 





‘d, 21 Cross St., London, England. 








BETTS MACHINE CO., | 


WILMINCTON, DEL. 


MACHINE TOOL BUILDERS. | 


IMPROVED PATTERNS! LATE DESIGNS! | 
Chicago Office: 14 South Canal St. | 





FOR 


Manufacturers and Sole Agents, 


ELECTRICON, 


The Best Anti-Friction Metal in the World. 


ALL 


MACHINE, RAILWAY AND MARINE BEARINGS. 


HIGH QUALITY. LOW PRICE. SEND FOR SAMPLE, 


UNION ELECTRIC COMPANY, 


45 BROADWAY, N. Y. 





THE FO PATENT OPEN SIDE SHAPER. 


—<- 


No springing of ram. 
No overhanging ta! le. 
Quick Return, Stroke 
Under Perfect Control. 
Can be Instantly Al 
1-16 in. or 24 In. 
No Screws to Monkey 
with. 
Accurate. 
circular. 


THE FOX MACHINE (0., 


325N. Front St..Grand 
Rapids, Mich. Chicago 
Once, Machinery Hall 
Annex, Section 13, Col 
umn J 43, World’s Co 





Powerful. Quick, 
Write for 








lumbian Exposition. 





Pati 


BE 


SELLS 


BUF 


FALO 


Bi AF ESS 








FITCHBURG MACHINE WORKS, 


MANUFACTURERS OF 


FITCHBURG 


AND OTHER 
yw 


SEND FOR 
CATALOCUE E. 





Horizontal Boring a eee Drilling 


THE CELEBRATED 


= ENGINE LATHE 


METAL-WORKING MACHINES, 


FITCHBURG, 
MASS. 





A SPLENDID {6-INCH LEVER DRILL 


CAT. NO. 3. AT VERY LOW PRICE. 





THE GEO. BURNHAM CO., Worcester, Mass. 


HENRY CAREY BAIRD & CO., 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
S810 Walnut st., Philadelphia, 


? "Our New and Kevised Catalogue of Practical and Scien 
title Books, 88 pages, 8vo.. and our other Cats ulogues and Cir 
culars, the whole covering every branch of Science applied 
tothe Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address. 


COOKE & CO., 


163 & 165 Washington Street, 


NEW YORK. 


WATERS 
PERFECT 
ENGINE 
GOVERNOR. 


Simplest and 
most sensitive. 


WRITE FOR PRICE LIST AND MENTION THIS PAPER. 

















Flexible Metallic Fillet 


For Pattern Makers. 8 Sizes. 
a N. 4th St. Phila. Pa. 


, |Machinists’ and 
Boiler Makers’ Tools, 


NEW AND SECOND HAND. 
(IN STOCK.) 
Fitchburg Lathes, 14, 16, 18, 24, 30 and 36 in. swing 


AS he 





Hendey 14, 16 and 18 in. , plain and taper 
Prentice se 15,16 and 18in., ‘ 

Improved ws 24 in. x 10, 12, 14 and 16 ft. beds 
Powell Planers, 24, 30, 36 and 80 ‘in. wide. 

Improved Shapers, 15, 22 and 26 in. stroke. 

Gould & Eberhardt 16 in. Crank Shaper. Latest. 
Hendey 15 and 24in. Stroke Friction Shapers 
Radial Drills, ** new pattern,” 3, 4 and 6 ft. arms. 


Prentice Upright Drills. 20, 21, 25 and 32 in. 
Universal and Plain Milling Machines, **improved.” 
Upright Boring and Turning Mills, 38 in. swing 


BOILER MAKERS’ TOOLS. 


Rending Rolls, 8 and 10 ft., ‘‘improved style.’ 
Punch and Shear, 38 in. gap, ‘* new pattern.” 
Plate Planers, 14 and 18 ft., ‘new pattern.” 
Hydraulic Riveting Outfit, 8 ft. gap, complete. 
SPECIAL LIST—SECOND HAND. 
Lathes, 13, 16, 20, 22, 26, 30 and 98 in. swing. 
Planers, 15, 22, 24, 28 and 30in. wide. 
Shapers, 6, 8, 15 and 20 in. stroke. 
Brown & Sharpe Vertical Turret Chucking Machine 
No. 2 size, Al order. 
Upright Boring and Turning Mill, 37 in. swing 
Screw and Milling Machines, several sizes. 
National No. 3 Double Bolt C utter, with dies, etc. 
Keyseating Machine, portable and stationary 
Punch Presses, modern styles, Al order. 


J. J. McCABE, 


E. P. BULLARD’s| '4 Dey St., 
NEW YORK. 


N.Y. Mach’y Warerooms, 


MUST BE SOLD AND 
REMOVED AT ONCE. 


The Entire Equipment of the United Electric 
Traction Company, of Marion, N. J., com 
prising 

31 Engine Lathes, from 14” to 48” swing. 

15 Hand Lathes, from 10” to 20” swing 

5 Planers, from 24'/x5’ to 42’’x12’. 

6 Shapers, from 15” to 20” stroke. 

13 Drill Presses, all sizes up to 32” swing 

8 Milling Machines, Plain and Universal. 

2 Brown & Sharpe Screw Machines. 

1 Large Newton Slotting Machine 
1 Large Radial Drill Press. 

3 Gould & Everhardt Automatic 
36’, 48"’, and 60’. 

1 Betts Macnine Co. large Horizontal Boring Mill. 

1 No. 2 Diamond Universal Grinding Machine 

2 Large Bliss Power Presses 

1-10 H. P. Baxter Engine, with 15 H. P 
complete, as good as new. 

Also, Tool Grinders, Die Sinkers. Tapping Ma 
chines, Bolt Cutters, and large Pattern and Blacas 
sinith Shop Equipments. 

These tools are all in Al condition 
very best makes in this country 
at remarkably low prices, 
at once. 

Call at our salesroom and inspect them, or write 
for complete descriptive circular and price list. 


THE GARVIN MACHINE CO., 


LAIGHT & CANAL STs., NEw YORK, 


FOR SALE. 


Second-hand 36-inch Eberhardt’s Patent Auto- 
matic Gear Cutters, for cutting Spur Gears only 
also for cutting Spur, Bevel and Worm Gears. NI 
in Al condition, being rebuilt at our own Works. 
‘These were taken in exchange for our new type. 
‘Also No. 3 Baker Blower, good condition, only 
iittle used.’”’ Photos and full information write to 


GOULD & EBERHARDT, Newark, N. J. 


Gear Cutters, 


Boiler 


and of the 
They will be sold 
and must be disposed of 












Pat. KEY-SEAT 


PATENT UNIVERSAL 





SETTING GAUGE 


SCREW-CUTTING CENTER 
DEPTH ANGLE AND 


J- w YKE X& ¢o TWIST DRILL GAUGE 


Fine Machinists Tools . BOSTON, Mass. Send for LIS 


ANY COMPANY 


contemplating the expenditure of a large amount in the 
establishment of a manufacturing industry, requiring the 
use of a thoroughly equipped Machine shop, Boiler shop, 
Foundry and Smith shop plant, well located on competing 
trunk lines of railroads and in a good labor market, is in- 
vited to address, STIMSON, WILLIAMS & CO., 
Bryant Buildiug, 55 Liberty St., New York. 


















The Elliott Drill Press 


FOR ANY LICHT WORK 
LARGE RANGE OF WORK - LOW PRICE 


THE ELLIOTT DRILL. 





Now Manufactured by 
A. J. WILKINSON & CO., 
180 to 188 WASHINGTON ST., BOSTON, 
SEND FOR CATALOGUE. 


MASS. 





SECOND-HAND AND NEW MACHINERY 


Sixk4x16\ ft. Planer. Niles Tool Works, three heads, 
Planers, 62in.x22 ft. Planers, 25 in.x5 tt. 
7 42 in.xl6 ft. ae 24 in. x5&6 ft. 
36 in x12 ft. bie 24 in.x4 ft. 
31 in. x8 ft. °° 22 in.xd tt 
26 in.x7 ft. 
Win, x 20 ft. Engine Lathe Triple Geared. 
80 in. x18 ft. Engine Lathe Geared Face Plate. 
62 in. x35 ft. Engine Lathe Horizontal Boring Machine, one end. 


(in. x28 ft. Pond Machine Tool Co Shafting Lathe. 
6 im. x6 ft Engine L athe. 

$3 in.x27 ft 

vin. aus 14, 16, 18 ft. Be New Engine Lathe. 
28 in.x22 ft. Kngine I pe al cheap. 

2in x12, 16, 20 and 24 * Bed. New do do 
2lin,. x10, 12 ft. Bed. do do do 
~0in.x 5, 6,8 & 12 ft. og 2d Hand = do do 
18in.x 6,7 &8 ft, do New& do do do 
I7in.x 8 ft. do do do do 
16in.x6 & 8 ft. do do do do do 
in.x 6&8 ft. do do do do do 


Car Axle Lathe, Bement. | Driving Wheel Lathe 88 in, 
15, 16, 18, 2in.Crank Shapers 
20, 2 & 30 in. Geared Shapers, 
20, 22, 24, 28, 30 & 36 in. Drills, 
Bolt Cuttera. Am. Tool and Mach. Co, 
Xand 10 in. Stroke Slotters. 24 In. Swing, 8 ft, Bed. 
Lot of Lincoln Pattern Millers and No. 1 P. & W. Millers. 
2Spindle Drills. Garvin 

No. 12 Turret Lathe J and L, 34 hole, 

1100 and 3000 lb. Bement Steam Hammer. 

100 lb. Steam Hammer. SEND FOR 
40H. P. Vert. Engine. N. Y.S. 8. P. Co, MAY LIST, 
16 in.x42 in. Corliss and 16 in.x48 in. Brown Eng, 

300 H. P. Westinghouse Comp’d Engine. 


GEO. PLACE MACHINE CO., 


120 BROADWAY, 


| Whee) Quartering Mach,, 
Double right and left hand, 
No. 0 ‘Turret Lathe, 





NEW YORK. 








WORTHINCTON 


PUMPING ENGINE 


FOR 
WATER WORKS. 
SIMPLE, COMPOUND, OR 
TRIPLE EXPANSION, 
HORIZONTAL OR VERTICAL 


HIGHEST DUTY GUARANTEED. 


COMPLETE DESCRIPTIVE PAM- 
PHLETS ON APPLICATION. 


HENRY R. WORTHINGTON, 





NEW YORK, 


BOSTON, PHILADELPHIA, 


CHICAGO, 
DENVER. 


ST. LOUIS, 
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Corner Lake & Kirtland Sts,, Cleveland, 0. 
100 & 102 Reade Street, New York. 
85 Queen Victoria St., London, Eng. 


Established in 1874. 


CLEVELAND TWIST DRILL CO. 





GRAHAM TWIST DRILL AND CHUCK CO., DETROIT, MICH, U. S. A. 


SOLE MANUFACTURERS OF 


GRAHAM'S GROOVED SHANK TWIST DRILLS AND CHUCKS. 











Endorsed by Practical Mechanics Everywhere. Send for Catalogue. 


CASH 


Will buy Tools cheaper than ever. 


WRITE US! 


Let us tell you about some of the latest machine tools, 
especially in the turret lathe line. 


THE LODGE & SHIPLEY MACHINE TOOL CO,, 


CINCINNATI, OHIO, U.S.A. 





















Hot Iron 
- or Steel, 


” ERIE, {ith & 12th Ste. “9 
JERSEY CITY,N. J. 


MACHINERY AND TOOLS. 
Heavy Machine Castings. 


STEEL BALLS 


1¢’’ to 2’ in stock, sizes to 4” 
to order. 
Circular and Prices on Application. 


Grant Anti-Friction Ball Co, 


Fitchburg, Mass,, U.S, A, 


14 in. x G ft. 


ENCINE LATHE. 





22 in. x 8 ft., 10 ft., 12 ft., 14 ft. x16 ft, 
LATEST IMPROVED 


ENCINE LATHES. 
Patent Radial Drills a Specialty. 


ADDRESS 
DIETZ, SCHUMACHER & co.,| 
Att to DIETZ, GANG & CO., 


58 & 60 PENN ST., 
CINCINNATI, O., U.S. 











A. 





FOR SALE. 
Ten Steam Yachts. 


at the 








Now in use carrying passengers 





World’s Fair, Chicago. Will sell and con- 
PECK’S PATENT tract to deliver oe afloat in any waters 
in the U. S. after close of the fair, No- 
vember 1st. Two for immediate delivery. 
Licensed to carry 75 passengers each. The 


chance of a lifetime for anybody wanting 
asteam yacht. CHaAs. P, WILLARD & Co.,, 
Clybourn and Southport Aves., Chicago, 
Ills. 


MANUFACTURED BY 


MINER & PECK MFC. ely 
NEW HAVEN, CONN. 





REPRESENTED BY 


EDW’D VORSTER. 


} IMPORTERS & 


SPECIAL No. 8, makes a fine finish on the hardest Rolls; 
Twist Drill, Tap, Punch, Reamer. Wood and Milling Cutter Steel and Blanks. 
The HIGHEST QUALITY; Inducements to the Trade and large Users. 


EICKEN & CO.'S CRUCIBLE TOOL STEEL 


HAGEN, WESTPHALIA, GERMANY. 


Boss Cold Chisel Steel; High Grade 


he a Seer eles 





WYMAN & GORDON, 


WORCESTER, 
MASS. 











UTTIN 


LELAND, FAULCONER & NORTON CO. det, Mich 





NEW EDITION, 


bb) 

“THE STEAM ENGINE, 
By Daniel Kinnear Clark, C. E., M.1., M. E. 6 
cactioal work on Modern Steam Practice, LOCOMO. 
Tives. RINK, STATIONARY and PORTABLE EN. 
GINES on BOL ERS, valve gear, link motions, triple 
and quadruple expansion, fuels, &c., &c. 1,500 pages, 1,300 
diagrams, and plates drawn to scale. 2 vols., half calf, 
16.00. Sent to any address carriage prepaid. Send for 
qesorptive circular. VIRTUE & Cu., 72 Bible 


House, New York. 


From % oz. to 1000 ibs. Smail Castings a 
Specialty. Light machinery wanted to build. 


ONTARIO IRON WORKS, 


CANANDAICUA, N. Y. 








CHAPLIN TRY AND CENTRE SQUARE. 








CATALOGU. 
FREE. 


STANDARD TOOL CO., Athol, Mass., U. S. A. 





Manufacturers of MACHINISTS’ FINE TOOLS. 


PATENT UNIVERSAL 


bak SCREW-CUTTING 

~ ed 

B «~o TWIST DRILL GAGE 
J WYKE & CO E.Bosron Mass 


MFR'S FINE MACHINISTS TOOLS. 
SEND FOR LISTS 


CHAS CHURCHILL& CO.;LTD,AGTS. 
21 CROSSST. FINSBURY, LONDON ENG. 


PAYS TO EMPLOY AM EXPERT TO 


i design rapid, accurate and automatic 
machinery. Correspondence solicited. 


FRANK A. FOSTER, 


442 BUTLER EXCHANGE, PROVIDENCE. R. 1. 











RACTICAL 
ee | 


By J.G. A. MEYER. 


This valuable series of 93 articles 
having been concluded, copies of the 
American Machinist containing | 
them will be sent by mail to any address 
in the U.S., Canada or Mexico, von 65, | 
or single copies, 5 cts. each, postpai 








Order now before our stock 
of papers is exhausted. 


ADDRESS: 


‘American Machinist 
203 BROADWAY, 
NEW YORK. 


ODERN LOCOMOTIVE 
CONSTRUCTION.” 


| By J.G. A. MEYER. 


This valuable series of 106 articles 

9 | having been concluded, copies of the 

| American Machinist containing 

| them will be sent by mail to any address 

| in the U.S., Canada or Mexico, for $5.20 
or single copi ’s, 5 cts. each, post paid. 











3 PIKE STREET, CINCINNATI, OHIO. 
BUILDERS OF 


UPRIGHT, RADIAL, HALF AND FULL 
UNIVERSAL RADIAL DRILLS. 


BORING AND TURNING MILLS. 


BICKFORD DRILL AND TOOL CO. 
} 








BLAKE & JOHNSON, 


WATERBURY, CONN. 


S—= Builders of WIRE FORMING MACHINES 


With F. B. Manville’s Patent Sliding Former, 


For making articles from the coil, of either round, half-round, flat, or square wire, 
similar in > Senin to those shown in the cut herewith, Also similar articles made to 
order. 

Send samples of articles required, and mention quantity wanted, that we may 
quote — for either machine or the goods, whichever may be desirec 


‘Bicycle and Labor Saving Machinery a Specialty. 





[Th 


WE GUARANTEE |r 


The best designed 
he best constructed 
The smoothest running 
he most economical 
The most efficient 


When requiring anything in this line write to 


THE CONNERSVILLE BLOWER CO. 


CONNERSVILLE, IND. 


BLOWER 





THE LEADER HAG ut MACHINE 


Perfect 
Alignment 


E.W.BLISS CO., 


1 ADAMS ST., BROOKLYN, N.Y, 
Western Office, 14 N. CANAL ST,, CHICAGO, ILL, 










a —_- 
oa A s&s 
= = 3 Of Blade 
= £ =. 
os = (a) “ Will 
Se = sa PE cut 
= Ss 2 
- = = STEEL atan 
cd — a <= 
bo @ a = angle. 
= ae = = Frame rises 
Ss 3 o on return 
Pal 2 re} stroke, say- 
a. 6 o= = ing wear on 
OWNERS OF blades. 


THESTILES & PARKER PRESSCO. THE FRASSE COMPANY, 


BOSTON 


WORKS 


35 Hartford St., Boston, Mass. 


Book on Gears, 170 Illustrations, $1.00. Job Gear Cuttin, 
of all kinds. Spur, Bevel, Spiral Ratchet, Worm. Rack 
Elliptic, Index lates, Noiseless Fiberoid G ears, etc Very 
smal! or large, Send for Catalogue. 1100 sizes of G years. 


BENCH STRAIGHTENING 


For Genera Use 
TOOL "ROOM 
and 

MACHINE 















SEND FOR CIRCULAR. 


SPRINGFIELD MACHINE TOOL co. 








19 Warren St., New York City. 





SPRINGFIELD, OHIO 


“Our 
will be 
Mines and Mining. 


World’s Fair Exhibit 
in the Department of 
All of our 
cordially invited to 
Exhibit their 
their 


friends are 


make our head 


quarters — during in 


Chicago.” 


P. H. & F. M. ROOTS 


CONNERSVILLE, IND. 


S. S. TOWNSEND, General Agent, 
COOKE & CO., Selling Agents, 


stay 





163 & 165 Washington St., NEW YORK 
































Aveust 3, 1893 


AMERICAN 


M ACHINIS sT 








COCHRANE 


SEPARATOR 


The Best Apparatus on the 
Market for 
OBTAINING CRY STEAM 
AND REM /VING 


WATER, OIL, GREASE 


Shriver’s New York Traveling Cranes 


FOR HAND OR 
ELECTRIC POWER. 










Strong, 


Ask for Style B. 


na or, CHAS CHURCHILL & 
N. B.—See Exhibit at World’s 


Ask your nearest Dealer, or send to the Manufacturers for 


THE LATEST AND THE BEST TWO JAW DRILL CHUCK. 


Accurate, 
Made entirely of Steel, 


Holds from the smallest to \% inch. 


THE E. HORTON & SON CO 5 WHndOOr Locks, Conn. 


Durable, Cheap. 


Body Solid, of but one 
piece of Metal. 





, U.S.A. 


. Finsbury, London, England. 
Fair, Section 29, Column K, Mac hineee Hi ull. 


CO , Ltd , 21 Cross St. 








And Other Impurities from 
Exhaust Steam, 


30 DAYS TRIAL. 


Efficiency Guaranteed. 
Send for Cirenlar and Price List, 


Harrison Safety Boiler Works, 
Germantown Junction, Phila., Pa. 


THOS. H. DALLETT & 60, 


York St, & Sedgley Ave., Philadelphia, 
Manufacturers of 


Portable Drills, Hand Drills, Boiler 
Shell Drills, Light Drill Presses. 


ELECTRIC MOTORS, Sxccisr™ ater“ 


333 Bast 56th St, 


I. shiver Cn re bik tone. 


“MANU FACTURERS OF 


TRAVELING CRANES of 1%. 2,3,5 and 10 Tons 
capacity, to be operated by Hand, or wholly orin part 
by Electricity. 














for driving 
Machine Tools, Cranes, Elevators, Pumps, 
Presses and other machinery. 


ELECTRIC GENERATORS 


Complete Power Plants, 


HAVE YOU SEEN IT? WHAT? 


THE MONARCH LATHE CHUCK! 


The greatest labor saving tool of its kind ever made. 
jaws ever invented, Single piece of metal in body, which insures strength. Pat. 
V hole in carrying nut, pulls jaw close to face of chuck when gripping work. §% 


Manufactured by THE ONEIDA MFG. CHUCK CO., Oneida, N. Y., : 


\ (} RTO J WORCESTER, MASS. 


Send for Illustrated Catalogue. 


CRANES TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 


WORLD'S FAIR, SEND FOR 2 CATALOCUE. 
Machinery Hall, [6 i 
Section 26, Col- 


For instal- 
ylation of 














Has the quickest reversing 

































a) q 
ok 2343 & 2345 
; | Callowhiill St., 


MARIS ‘AND BEEKLEY, PHILADELPHIA, PA 
HIGH SPEED POWER 








| TRAVELING CRANES. 


MANUFACTURED BY 
ALFRED BOX & CO., 
Front, Poplar and Canal Sts, 

PHILADELPHIA, Pa 


THE MERRELL MFG. CO. 


Cor. Curtis and Charles St., 
TOLEDO, OHIO, 

Manufacture 

The Best 

and Most 

Complete 

Line of 

Hand 

And Power 


PIPE 
THREADING 
MACHINERY 
IN USE. 


OSSOOO2000008 


Send for Circulars 
and References. 


CUT 


WITH OUR 
NO. 3 FLEETWOOD SAW 
Fitted for FOOT or STEAM POWER, 
A HANDY TOOL TO HAVE IN YOUR SHOP. 


Write for description and price to 


TRUMP BROS. MACHINE CO. 


MANUFACTURERS, 
WILMINCTON, DELAWARE. 


FOR SALE BY 


CHAS. CHURCHILL & CO., Limited, 


21 Cross Street, Finsbury, London, England, 










az Send for ee 


No. 








DECC 


Dixon’ s Silica COILS and 
== BENDS of 
Graphite IRON, 
Paint “gel 
Will preserve a roof for TEN to and 
FIFTEEN YEARS perhaps COPPER PIPE 








,onger, Without repainting. 


Unequaled for SMOKE STACKS, 
BOILER FRONTS, Ete, 


of every 
description. 


The National Pipe Bending Co. 
&2 River St., New Haven, Conn. 





Send for circulars on Paints and Painting. 


JOS. DIXON CRUCIBLE C0., Jersey City, N. J. 


é 
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We have just added to our line of patent 


in stock three sizes—8 inch, 10 inch an 


NOTICE 


Face-Plate Jaws an 8 inch. We now carry 


12 inch. 
Send for new Catalogue of Chucks to 


THE CUSHMAN CHUCK CoO. 


HARTEORD, CONN, 








PEQ DRILL. 1 
THE D. E. WHITON MACHINE CO., 5 Oak St., New London, Conn., U.S.A. 
VICTORIA ST., LONDON, E. C., ENGLAND. 





1884 PAT 
OR SELIG, SONNENTHAL & Co., 85 QUEEN 





LATHE AND DRILL CHUCKS. 


Buyers should note quality first 
and then price. We have made im 
provements which greatly increase 
the durability and accuracy of our 
tools. Please investigate our claima 
We carry a large variety in stock 
and design chucks and chucking 
tools for special purposes Have 
you read our late catalogue 





NEW REVERSIBLE JAWS 
(DOVETAILED). 
New Catalogue Now Ready 


THE HOGGSON & PETTIS MFG. CO., 
Est. 149. NEW HAVEN, CONN. 


Chucks: The NATIONAL. 


INDEPENDE NT, 
Strongest. Easiest to change. 
5 change sincluding every possible 
13. 2d Street and Park Ave. «s New York City. 


UNIVERSAL, 
Jaws (patented) givin 
desired Lees ia EW CATALOGUE, illustrated, sent 
Jordan Planer Chucks, 


COMBINATION. 
free. eral dis ints. Prompt shipment. Address 
SEND FOR CIRCULAR, 





Best finish. Reversible 
YM. WHITLOCK, ANU MCTURER. 








WORCESTER, MASS. 


C70NES 


CUPOLAS, LADLES, TRUCKS, 
Detroit Foundry Equipment Co., 


702 TEMPLE COURT, CHICAGO. | oo 








SOFT CASTINGS, 


Made from best grades of Pig Iron for 
Light Machinery, Electric Work, etc. 


THE BURR & HOUSTON CO., 


33 TO 39 FRANKLIN ST., 


BROOKLYN, N. Y. 


~ ENGINE CASTINGS 


Illus 
Gas Engine 








\ to 2 H.P. Upright, Horizontal and Marine. 
trated Booklet free on rece iptof stamp. 
and Dynamo Castings. 
work for inventors, 

A. Le. WEED & CO., 
106 LIBERTY STREET, NEW YORK, 


Small Boilers. Experimental] 





IMPROVED PLANER CHUCKS, 


Independent, Universal and Combination Lathe 
Chucks, Drill Chucks, Cutting-off Chucks, 
and Face-eplate Jaws. 

THE SKINNER CHUCK CO., New Britain, Ct., U.S.A. 





Write The Pratt Chuck Co., Clay- 
ville, N. Y., U. S. A., for free illustrated 
catalogue of 


POSITIVE DRIVING DRILL CHUCKS, 


made in eleven sizes and two styles, showing 
the only perfect system ever devised for 
holding and driving drills. 
FOREIGN AGENCIES: 

Ph. Roux et Cie., 54 Boulevard du Temple, Paris, 
France; E. Sonnenthal, Jr., Nueu Promenade No.5, 
Berlin, Germs iny; Selig. Popes nthal & Co., 85 Queen 
Victoria St., London, E. C., England. 





VOLNEY W. MASON & CO., 


Friction Pulleys, Glutehes and Elevators 


PROVIDENCE, R. I. 


Nonpareil Ratchet Wrenches. 


Made of best forged Tool Steel; are 
easily and readily adjusted and con- 
trolled. Can be made reversible in 
stantly without removing from their 
work by throwing over the lever in 
slot of the handle. 

The Set otf Combination Tools No. 1 
includes the wrench, two sockets, one 
for screw-driver, bit or reamer shank, 


with wood handle and one socket 
for drill shank and feed nut. The 
jaws on this wrench open from 
to 1} inches. 

Send for Illustrated Circular and 
Price List of various sizes. @ 


The Keystone Manufacturing Co., 
312 TERRACE, BUFFALO,N. Y. 


















CEARINC 


STEEL... 
bASTINGS 


Cross Heads, 


TO 40,000 POUNDS WEIGHT. 


Open Hearth, Chester or Bessemer Steel. 
True to Pattern. Sound. Solid. 


OF ALL KINDS, CRANK SHAFTS, 


KNUCKLES FOR CAR COUPLERS. 


Re Piston-Heads, ete., for 
Steel Castings of Every Description. 


rckers, Locomotives. 


CHESTER STEEL CASTINGS CO., 


Works, Chester, -Pa. 


Office, 407 Library St., Philadelphia, Pa 





HYDR 







@ or Trucks without 








PRESSES, 
FITTINGS, PACKINGS, ACCUMULATORS. 


HYDRAULIC TOOLS FOR RAILROAD WORK. 


VREELANDYS TRANSFER JACK will remove and replace Drivers 


AULIC MACHINERY 


PUMPS, PUNCHES, JACKS, VALVES, 


Jacking Up, andis now in use on over 50 Railroads. 
SEND FOR CIRCULARS, 


f> The W. & S. Hydraulic Machinery Works, 


WATSON & STILLMAN, Proprietors, 


204, 206, 208 aud 210 EAST 43d STREBT, NEW YORK, 
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A. FALKENAU, 
11th Street & Ridge Ave., Philadelphia, Pa. 
MANUFACTURER OF 
SUPERIOR 14INCH LATHES, TOOL 
GRINDING MACHINERY, TRAVEL- 
ING CRANES, ETC. 

Special Machinery designed and constructed. 


PATENTS SOLICITED 


AND ALL RELATING BUSINESS CONDUCTED 
CORRESPONDENCE INVITED. 


EDWIN GUTHRIE, 


CORCORAN B’LD’G, WASHINGTON, D. C. 




















r EMPLOYERS Vay) 
cent! a 





Deposited in the v. S. $887,000.00. 


Policies issued giving full protection to Em 
ployers against loss by Claims from Employes on 
account of Accidents. Rates Proportioned to Risks 
of Occupation. One Premium the only Payment 
during year. No Contingent or other Liability on 
part of Employer. 


CHIEF OFFICE IN THE UNITED STATES: 
71 KILBY ST., BOSTON, MASS. 
ENDICOTT & MACOMBER, 


Managers and Attorneys 


Bost: N: Samuel Appleton, 25 Central * treet 
NEW be “a Edmund Dwight, Jr., General ‘Age nt, 51 Cedar 


Str 
Mipp mL b ‘ie ARTMENT: Tattnall Paulding, Resident Adviser; 
Ww. LAUGHTON, Manager; John M, Ash, Jr., G eneral 
Age nt, tis to 420 Walnut Street, Philade ip hia’ 
CuIcaGo: Geo A. Gilbert, 226 and 228 La Sallie Street. 
8ST. Louis: F. D. Hirschberg Bro., 120 N. Third Street. 


AGENTS IN ALL THE PRINCIPAL CITIES. 











The use of Hack Saws for cutting metals has in- 
creased a thousand fold, at least in the last ten 
vears, or since the Star blides were first introduced. 
Before that time England furnished most that were 
used. Now the world’s supply is made in this coun- 
try. We handle nearly all that are made and know 
that the demand doubles every 28 months. 

About two years ago we begin making a Power 
Frame for these Star blades, which has proved to 
be a very great success, The speed and pressure is 
so regulate.! that one blade wil) cut all day long, or 
say, ten times as much as when used in a hand 
trame. It will cut all metals up to 4} inches, round 
or square, requiring no attention after the work is 
putin the vise. We can give the names of several 
thousand Iron Workers who are using these Power 
Saws, and we th'nk they will all say that the ma- 
chines are worth to them a great deal more than 
they cost. It is only a question of a very short time 
when alliron working shops will have from one to 
a dozen of these sawsinuse Price, $25. 

We are the only Headquarters for Star Hack, 
Butcher and Bracket Saws. 


ELEY DRIv 
CRANES 


AND 


TLOULS. 


PAWLING & HARNISCHFEGER, 
BUILDERS, 


MILWAUKEE, Wis. 


” 





UNIVERNAL nN MA 





z= 


sseippe ‘sizpnorjied 104 
10M eu JO UOLONpoI 


sjuUeMIeAOIdWIT = 4se7R] 


y.- 
1484 pus yueujsn(pe HoOIMd Joy *usisep 


"eg ‘ouoqsensem, ‘sum ‘*SOns SICNVT 
pUv [Vl1e} RUT ‘digsavuUryiomM UY SSB[9-3s1G 


*peyjeoxeun ‘ 
poqyU Ble A 





COUPLINGS, AND CET SOMETHING 
THAT WILL GIVE YOU SATISFACTION. 


Cecily Nicholson’s Compression Shaft 





No Keys or Keyseats—Satisfaction Guaranteed, 


W. H. NICHOLSON & CO., Wilkes Barre, Pa. 
BORING AND 


TURNING 
MILLS, 


somes, 5, (6. Sing 
ibe H. Bickford, 


LAKEPORT, N. H 


DON T FAIL 


TO SEE OUR EXHIBIT AT THE 


|} WORLD'S FAIR 


At Sec. 28, in the Annex. 
IF YOU ARE NOT GOING, 


Send for dur Catalogue. 


HURLBUT-ROGERS MACHINE CO,, 


SOUTH SUDBURY, MASS. 
















THE BEST WORKMEN 


ARE USING 


GROBET 
SWISS FILES. 


MONTGOMERY & CO., 


105 FULTON STREET, 
NEW YORK CITY. 





STRANGE, BUT TRUE!! 
Taz New Process Raw Hine Gras 


ASTONISH THE 
MACHINERY WORLD. 


They Outwear 
any Metal. 
No 


They require 


They are Noiseless 
and Clean, 


NEW PROCESS RAW HIDE CO., 


PATENTEES AND SOLE MANUFACTURERS, 








MILLERS FALLS CO., 


93 READE ST., NEW YORK. 








American Gas Furnace Co.., 


OIL GAS PLANTS 


AND 


GAS BLAST FURNACES. 


Send for Catalogue. 
operation requiring high, even and controllable 
temperature. 


No. SO NASSAU ST., 


Estimates made for any mechanical 


NEW YORK. 





ROCKFORD, ILL, 


1889 


PAT. DEC. 24, 


THE INGERSOLL MILLING. MACHINE 00. 


U.S.A. 


MILLING MACHINES FOR HEAVY WORK; MILLING 
CUTTERS; HORIZONTAL BORING MACHINES. 





SIZ2zSBs. 


15x 15x 4’ 
22x 22x 5’ 
24x 24x 6’ 
36x 36 x8’ 


36’’x 36/'x 8’ Mechine. 
“a hac 





































NO KEYS. NO KEY- sdaiabies ~e SLIPPING. STUART’S PATENT 


Compression Wedge Coupling. 


SENT ON TRIAL. 


Can be attached or removed in a few seconds without 
injury to shaft or coupling. 


SIMPLEST and BEST in MARKET, 
Also the Cheapest. 
Send for discount and illustrated Price List of 20 sizes, 


R. J. STUART'S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N. Y. 

















Waltham, Mass. 





LATEST IMPROVEMENTS, 
NEW STYLE. 
NEW PRICES. 
















aoe 
| 
+, 4a J 
> =") 


HAMILTON 
"NACaO TO0L 60, 


N, E. Cor, Water & Market Sts,, 
Hamilton, Ohio, U. 8. A. 


w MODERN 
16’, 22” 26’, 32’” and 36’’ 
Back Geared and Power Feed 


DRILL PRESSES 


A SPECIA LTY. 
= COBRESPONDENCE SOLICITED. 


Soneag 0 New in Mechanics, 


CEOMETRIC 


BORING & TURNING TOOL. 


An attachment to a drill press for boring 
any geometrical figure, such as round, square, 
hexagon, etc. 

For particulars and prices address, 


A. T. SHOEMAKER, 
115 Broadway, - NEW YORK CITY. 














CrEL&ESSER . 
aa ESSER co Co, Th 


Branch: 265 State St., Chicago, 
Manufacturers of 


Drawing Materials, 
Surveying Instru- | | 
_ments, &c. 











Paragon eawtae faaramae nts, Extra and Best Cusine s ; German 
Drawing Instruments, Paragon Duplex, Universal, Anvil Drawing 
Helios, Blue Process Papers Scales, Triangles, T-Squares &c., &, 
Catalogue on application. At Co Jlumbian E xposition : Liberal ‘arts 
Building, Section E. M. 103 









HOLYOKE, MASS. 
Manufacturers of 


2 POST, 


9 SEE 


AND 





STARRETT’S 


FINE 


TOOLS 


Warranted Accurate—Best in 
Workmanship—Latest in design— 
Finest in Finish—Send for Cat- 
alogue. 
L. S. STARRETT, 
Athol, Mass., U.S. A. 
Chas, Churchill & Co., Ltd., 


21 Cross St., 


é 


Lonpon AGENTS! 


Finsbury, E. C. 


BROMPIELD-PEARSON TECHNICAL SCHOOL, 


TUFTS COLLEGE, MASS. 
“| Engineering Courses for Special Students. 


For Further Information Address 


GARDNER 0, ANTHONY, DEAN, 














PO ee 





Z H. CRAFTS’ PATENT ENGINE LATHE 


Patented 
June 6, 
1893. 


Send 
for 
Circulars. 








l 
F, H. 





SYRACUSE, N. Y., U.S.A. 





CRAFTS, Hudson ond Sey oath Sis., Buffalo, NY. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 
New Bedfora, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach’s Patent Self-C catechins Cc buck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 








ENGINE > ae 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 
Manning, Maxwell & Moore, 
Selling Agents, ttt Liberty St., New York. 
515 Phenix Building. Chicago. 





2BY 24 | gee Ay TURRET 
~ LATHE. 





Send for 


CATALOGUE MY 


‘ for °92. 
JONES & LAMSON MACHINE CO., 


Springfield, Vt., U. 8. A 





New Haven Manf’g Co., 


NEW HAVEN, CONN. 


IRON-WORKING MACHINERY. 





SEND FOR CATALOGUE. 


STER MACHINE SCREW CO. 


VRCE 





AA 
Manufacturers of Set, Cap & 
Machine Screws, Studs, etc. 





Back Volumes of the 
AMERICAN MACHINIST 
for 1880, ’82, °83, 84, 85, °87, °88, ’89, °90, °91 and ’92. 

A FEW MAY STILL BE HAD. 

Address AMERICAN MAcuINIST, 203 Broadway, N. Y 





fre ~ Pincinnati GS Machine. . 
PAIL 


5 UNIVERSAL Giniaee 
& REAMER CIRINDERS. ~ 
mea Ci? vai avat-Wian 





UNC facut nS 


a 





JOHN BECKER MANUFACTURING CO., 


MANUFACTURERS OF 


VERTICAL 


MILLING MACHINES, 
TOOLS 


AND 


MACHINERY. 


BRASS 
FOUNDERS 


Water tt, 
Fitehbung, Mass 


, SWEET’S 
9 Measuring Machine. 
The only micrometer 
that will not lose its 
accuracy by wear. 
Sat'sfaction Guaranteed, 
SYRACUSE 
TWIST DRILL CO., 


Syracuse, N, Y, 





“NTC 
THE BECKER VERTICAL MILLER, 
No. 3. 














iF YUU BUILD MACHINERY 


THE WOODRUFE SYSTEM 


OF 


KEYING 


WILL SAVE YOU 


From 50 to 75 per cent. 


On the Cost of your Keying. 
SEND FOR CIRCULAR. 


THE WOODRUFF MFG, CO., 


HARTFORD, CONN. 


‘58 ANN’ST 





~S ENGRAVER on WCE wooD \c 


“+ NEW “ NEW YORK: 





 BARKER’S IMPROVED — 
CENTER GRINDING MACHINE. 


NO GAUGES. NO BELT. 


Every Machine Guaranteed. 
MANUFACTURED BY 


WM. BARKER & CO., Cincinnati, Ohio. 


SEND FOR c IRCULAR 











Varroa Driit PRessks, 
fy inch swing. Radial Drills, 





12 
4 to Ton. 















and other Drilling Machinery. Er 
Lathes, 12 to 24in. swing. Rand far 
Catalogue 

PRENTICE BROS., 


WORCESTER, MASS, 





BOYNTON & PLUMMER, 


WORCESTER, MASS. 
Manufacturers of 


2 Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


CHAS, CHURCHILL & 00., it'd, 
21 Cross St., Finsbury, London. 









American Sta dard Gauge & Tool Workr, 


WILMINGTON, DEL 


Adjustable @ 3 


54 ine h to 5 inch. 
JAMES A. TAYLOR & CO. 
Send for New Pamphlet, 


qT! INE bis 
- ih and Pointing Wire, 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 








nates 














|| For Machines or Information address the 
45. W. — Waterbury, Conn. 
ge a WA Wl dill lh E 
foc POS A 
MACHINISTS” SCALES, 
We Invite Comparison for Accuracy with ali others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 


Manufacturer, 
] corein aLeicuro noe RACUSE.N.Y 
PATENT END GRADUATION. 
COFFIN & LEIGHTON, SYRACUSE, N. 





D. SAUNDERS’ SONS, 


MANUFACTURERS OF 


PIPE CUTTING AND THREADING MACHINES, 


Steam and Gasfitters’ Hand Tools, 
Tapping Machinery for Pipe Work, etc. 
4 y 





The No. 4B Machine for Cutting and Threading 
Pipe Lin. tof in., by HAND or POWER. 
SEND FOR CATALOCUE TO 
21 Atherton St., YONKERS, N. Y. 





y P pg & CO... 


Manufacturers of 








GEO. D. WALCOTT & SON, 


Manufacturers of 


LATHE) 
MAP EAN, 


eae Write us for Photo 
- and Prices 


W.C. YOUNG MFG CO., 
Foot Lathes, Engine Lathes, 


SHEARS AND PUNCHES, 








WORCESTER 
MASS 





FOR HAND OR POWER, 


Pipe Cutting and Threading Machinery, 
MALLEABLE IRON PIPE VISES. 


CURTIS & CURTIS, 








66 CARDEN ST., BRIDCEPORT, CONN. 
RATCHET DRILLS, RATCHET DIE STOCKS AND 








MECHA 





DIPLOMAS Awarded. 


DRAWING TAUGHT BY MAIL 


Also, Mecuanics, Mining, Prospecting, Arithmetic, ete. 
need know how to read and write. 
FREE Circular to 


To begin, students only 
Low Prices. Send for 


THE CORRESPONDENCE SCHOOL OF MECHANICS, SCRANTON, PA. 





SMALL CRANKS 
AND 
ENCINE PARTS 
MADE. 


W. D. FORBES & CO., 
HOBOKEN, 


NICA 


1300 HUDSON STREET. 


J. 


MILLING CUTTERS, 
FINE TOOLS, 

SPECIAL MACHINES, 
HARDENED ARBORS. 





SEND US A POSTAL 


NOTE 





DON’T SEND US ANY STAMPS) 


ve will send you by mail, prepaid, a sample 
ONE-INCH “SKELETON” PIPE DIE. 
THER 2% square by \% thick, or 2% square by % 


which may be returned to us tf not satisfactor 
> plan to learn all about a 
thatis, wu 


his ts a cheap and simple 
far too good for you to be -_ want of 
any pipe threading tow 


HENRY B. PANCOAST & CO., 
Philadelphia, U. S. A. 


, 4 USE 












THE ERIE KEY-SEATING MACHINE 
. 
MANUFACTURED BY 
THE BURTON MACHINE Co., 
: 302 Poach St., 
i o ERIE ss The cut represents 
our Stationary and 
P Portable Key - Seat- 
-s te ae ing Machine which 
=| fully meets all we 
requirements of 
= machine shop, Th *y are furnishe 4 
= with one, two or thre Arbors as 
ao de sired, to out an y width of key-seat 
S up to % 1-2 inches wide 
= 115-16 inches Arbor works 
= 8 from 1 15-16 
3 inches diameter, 
va seats 12 inches 
m 16 inches to 
6 in shes d ong. 
y 1 from 4 7-16 inches to 
4 inches dig or 
can t ut in holes 
as mall as “Vi ir ‘dia ter, by on J ° e cutter. 
0 placed on machine it 
can be detached from stan¢ nd and us od as port able saaabing 


MARKING MACHINE, 


For rolling 
trade-marks 

on flat or round 
lron or Steel surfaces. 
Used by 

Cutlery 

Pistol, 

Twist Drill, 

Wrench, and many 
other mfrs. 

200 in use. 

Read up 

Catalogue “B"’ free. 


DWIGHT SLATE MACHINE CO., 


HARTFORD, CONN. 









BARNES’ 


? UPRIGHT DRILLS 


Complete line, ranging from 
our New Friction Disk Drill, 
for light work, to 42-inch Back 
Geared Self Feed Drill. 


Send for Catalogue and Prices. 


W. E.G JOHN BARNES 60, 


- 1995 Ruby St., Rockford, 111. 


ENGLISH AGENTS, 


CHAS. CHURCHILL & CO., LTD., 
21 Cross StT., FINSBURY. LONDON, E.C., ENG. 



























AMERICAN MACHINIST Avcust 3, 1893 


WM. SELLERS & C0,, incorporated, The HILLES & JONES C0. wmenerin 


PHILADELPHIA, PA, MANUFACTURERS OP 


eeesos # M “og PUNCHES AND SHEARS, 


' ei: MACHINE TOOLS, —e All Designs and Sizes, 
, mz AND A FULL LINE OP 


TRAVELING CRANES AND SWING CRANES, ACHINE TOOLS 


FOR 
Operated by not ag Shafts or Inde- Cs Boiler Makers, Bridge Builders, | 2m 
penden ngines. = Ship Builders, Railroad Shops, 


Turn Tables, Testing Machines, Shafting, oe ae i 
= = Pulleys, Hangers, Couplings, Etc. i See Our Exhibit at World’s Fair. Ee 
=—=— /NJECTORS FORALLCLASSES OF BOILERS. = 


cURL al os | Danosor Sun Pons Pr Evanes 
HAMILTON, OHIO. and Friction Drill. "= WARRANTED BEST MADE.  .ietnkt. 


DOUBLE, SINGLE, HORIZONTAL, TWIN, MUL- 
Manufactured by 


TIPLE AND AUTOMATIC SPACING. 
M. T. DAVIDSON. 


PRINCIPAL OFFICE AND WORKS, 43-53 Keap St., Brooklyn, N. \ 


77 LIBERTY STREET, NEW YORK. 
BRANCH OFFICES: ¢) GLivieR STREET, BOSTON, 


"How Orten Do You WasH Out Your Boi ers, 


and how do you doit? Did you ever apply the wate: 
test to them? Are you acquainted with the 


_ RUE BOILER WASHER AND TESTER? 


you full particulars, but contains other information 
useful to every mechanic, engineer or boiler owner. 


Rue Mfg Co., 118 N. 9th St., Philadelphia, Pa. 













































0.2 c 
off meta rh Barrer “ne . 1 guaran 


mm teed. Sendt 
STOV E R ‘NOVEL TY. ‘Ww ORKS, 
23 River Street, FREEPORT, ILL. 


<, BEVEL GEARS, 


Cut Theoretically Correct. 
Wc For particulars and estimates apply to 


_ HUGO BILGRAM, 


MACHINIST, 
Successor to 


BREHMER BROS., 
440 N, 12th St,, Philadelphia, Pa. ; a 
as wer I OF 


SPENBERTHYS INJECTOR COSM i: RSS ETROILD CHa 


ioe 4 Re : 
i ir | The Open Sidel THE VERNON ee REGISTER. |THE rem DRAW STROKE TRIMMER, 


n aS = 

















SPLICE BAR PUNCH. 
BELT, STEAM AND ELECTRICALLY DRIVEN 


POWER PUNCHE S AND SHE a 


World’s Fair Exhibit Chicago, Ills., Machinery Hall Anne 
Section 28, Column L, 48, 49 

















The DETRICK & HARVEY 
MACHINE CO., 


An Indi ble Toc 
Positive Motion, Steel he all : mee a Ton 
Gearing, Brass Wheels. workers, Latest and 
Best Desi Infringers 

Absolutely Accurate a. Trial, 
at High Speed. 


For C« vunting Strokes 
of Engines, Pumps, 


Baltimore, Ma. —“™** 
Speed of Shafting and 
Automatic Machines, 
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2 — Sa 2 WRITE DIRECTLY TO US FOR) Ee) Py ising iS] = 
Ss CATALOGUE AND PRICES. |-rye pavins MACHINE WORKS, ROBERT POOLE & SON C0. 


MANUFACTURERS AND SOLE AGENTS. 


Prosecuted. Trial, not 
orders, solicited. 


PERKINS & CO., 
Grand Rapids, Mic? 
STOCKS, NEAVE & CO 
Manchester, England 














Catalogue on Application OFFICES: 129 WORTH ST., NEW YORK. ENCINEERS é MACHINISTS. 
Boltaaht ncananert ee | TRANSMISSION MACHINERY 


Complete Outfits for Bolt and Car Shops MACHINE MOULDED GEARING 


ca> are Bolt ms utters, Bolt Neipte rs, 
SPECIAL FACILITIES FOR THE 


HEAVIEST CLASS OF WORK 


BALTIMORE, MD. 
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Bolt Headers, Nut <r 
Nut Machines, 
Washer Machines, Car Link and Pin Machinery, 


“= / The National Machinery Co., Tiffin, 0. 

















The above Cut shows {2 Threade Pn 6 to 20 per eaten pen in 


THE N O Ie LON LATHE 


They were ALL cut in this Lathe WITHOUT changing gears. 

The Lathe was NOT STOPPED during the whole operation. 

The Carriage being reversed in the Apron the operator DID NOT touch the Counter 
Shaft Lever during the whole operation. 

The Lathe has 12 FEEDS from 30 to 100 per inch without change of gears. 

TWO changes of gear on screw and stud will give 24 ADDIT IONAL Feeds and 
allow 24 DIF FERE NT additional threads to be cut. 

WE CLAIM it is the MOST CONVENIENT Lathe in use. 

WE CLAIM that MORE WORK can be done on it than on ANY OTHER 
Lathe Made. 

This tells OUR part of the story. We shall be pleased to hear from YOU. 

We cordially invite those who attend The World's Columbian Exposition at Chicago to inspect these Lathes, in ou 
space, which will be found in Machinery Hall, Annex Section 28, Crane Columns kK. L. 38. 


THE HENDEY MACHINE COMPANY, Torrington, Conn. 


CHAS. CHURCHILL & CO., Ltd., Agents, 21 Cross Street, Finsbury, London, England. 
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BUCKEYE FE) 
4. A. HUNTING, John Hancock Bld’g. Boston, em 
ROBINSON & CARY COMPANY, St. Paul, Minn. 


M. MORSE, 511 Commercial Building, St. Louis, a 


THE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


SLOW SPEED, MEDIUM SPEED AND HIGH 
SPEED ENGINES, 


Simple, Compound and Triple-Expansion Engines. 


HIGH-PRESSURE BOILERS, 


( Benag Steal Power Plants of Highest Attatnable Eficiency. 


Or SALES ACENTS: 


INE 0. Ss SALES AGENCY, H. T. date ie» No. 10 Telephone Building, New York City. 


. W. ROBINSON, 97 Washington St.. Chicago, til. 
Ys “FISH, No. 61 First St., San Francisco, Cal. 
J. M. ARTHUR & CO., Portland, Oregon. 





“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & 60., 


33d and Walnut Sts., PHILADELPHIA, 


Branch Office, New York Agency. 
245 Lake St., CHICAGO. 18 Vesey St., N.Y. 


Over 35,000 Engines in Use 


Guaranteed to consume 25 to 75 per cent. less Gas 
than any other Gas Engine doing the same work. 





w ae GAS & GASOLINE ENGINE. 
-_ Simplest and most economical 

engives on earth. 

Fully Guaranteed. 

A boy starts it, requires only a 

few minutes’ attention a day. 

Guaranteed cost of running 1 

cent per hour per H. P._ Write 

3 a catalogue, Address Drawer 


WEBER GAS AN 
GASOLINE ENGINE co. 
Kansas City, Mo. 


GASOLINE ENGINES. 


Stationary & Portable 


ALL SIZEs. 
Dwarfs in size and 
Giants in Strength. 
| Costs only 10 cents a Dry 
jy per H. P. torun them, & 
Scarcely any attention. 
EVERY ENGINE GUARANTEED 


Write for particulars 
and testimonials. 


‘a THE VANDUZEN GAS & 
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Simplest and Cheapest Gas Engine known. Speed can be changed 
BACKUS WATER Mt TOR CO, Newark 
Mie ENTIATING FANS TEN: Je 








All GENUINE 
INGOTS > MANUFAC! URES 
Ou 


REC TRADE MARKS 


ORICINAL Mm 
Pye iphor wb: 07 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS, WIRE, SHEET &c. 
| THE PHOSPHOR BRONZE SMELTING CO.LIMITED 
512 ARCH ST. PHILADELPHIA PA.U.S.A. 


ANUFACTURERS OF PHOSPHOR- 


| BRONZE IN THE UNITED STATES ANDO SOLE 
| MAKERS OF “ELEPHANT BRAND PHoseHor-Bronze. 








BELT AND ST 





CONOVER 
CONDENSERS. 


Compound Condensinz Corliss Engine 
on Independent Condenser. 


HANDSOME CATALOGUE FREE. 
= THE CONOVER MFG. 00., 
“ 39 &41 CORTLANDT STREET, N. Y. 


EAM DRIVEN. 


























EVANS FACTION TINES 


supplied with a Governor which 
works automatically with the 
speed of the driven cone, and will 
impart to a machine a perfect 
uniform speed, regardless of the 
unsteadiness of the power con- 
nected with the top cone. 
FOR INFORMATION ADDRESS 


EVANS FRICTION CONE CO., 


85 Water St., Boston, Mass. 





CHAS. A. STRELINGER & CO., 
Tools, Supplies and Machinery, 


DETROIT, MICH. 


MARE YOUR TOOLS WITH A STEEL STANE. 






SEND FOR PRICE LIST NO. de 









LONERGAN’S SPECIALTIES 


Oil Cups for all Furposes. Sight Feed Lubricators. Pop 
Safety Valves, Check Valves, Water Relief Valves, etc. 
‘Clipper ’’ Injectors, and other Steam Appliances. 


J. E. LONERGAN & CO., 211 Race St., Phila., Pa. 


CATALOGUE FREE ON APPLICATION. 












ve DAY STEAM. 


Simpson's Centrifugal 
Steam Separator. 


For Supplying Cle an ont bigs Steam 
to Engines, Dry Hous : 


Place Separator as clo to engine 
as possible, the steam taking a spiral 
course between the threads causes 
» be thrown by centrifugal 
force against the outer walls, while the 
dry steam goes through the small holes 
f pipe. Steam can enter at 
ence may re quire; 
onveying steam long dis- 
tances, for Steam Hammers, Dry Houses, 
Water Gas Generators , and for all pur- 
poses where Dry Ste: am is necessary. 


YSTONE ENGINE & MACHINE WORKS. 


Fifth and Brttonwood Streets, Philadelphia, 





MOFFET PORTABLE DRILL. 


UNSURPASSED Weighs 42 Ibs, and 


drills from 3¢ to 
AS A 


1% inches ¢@!am- 
REAMER. 









eter. 


—OR— 


Will work in » Compressed Air. 


any position. 


4 ; Manufactured by 

J G. TIMOLAT, 

£94915. Fifth Ave., 
NEW YORK. 











<H IT] CAR 
Py WATTS. CAMPBELL Co 
MANUFACTURERS = 


OF IMPROVED 


CORLISS, STEAM ENGINES 
eSS— IN FULL hae ae 


TontTracts WER 
TAKEN FOR [OMPLETE Pianre - 


a COMPANY, 


ECLIPSE CORLISS ENGINES, 














WAYNESBORO, 
PA 







(Tandem epanunks 














40 TO 2,000 H. P., ALL STYLES. 
ee, “¢ > Electric High Speed Engines and 
AUTOMATIC 
m WESTON os ENGINES 
HIGH PRESSURE BOILERS § SE SeA ey) WESTON ENGINE CO., 
COMPLETE POWER PLANTS ~ = EE Essa 
THe CASE AUTOMATIC HIGH SPEED GIN 
Automatic Lubrication, Perfect Regulation, 
The Latest Development in High Speed Engine Building. 
? Manufactured by THE J.T. CASE ENGINE CO., 
New Britain, Conn., WM. S. HINE, Gen’! Sales Mer. 
York and Export, 42 Cort'andt Street, N. Y. 
PHILADELPHIA CORLISS ENGINES, 
ALL SIZES. 
Philadelphia Engineering Works, Ltd. 


Send for Illustrated Catalogue. 

Ice-Making and Refrigerating Machinery, 

PAINTED POST, N. Y. 

AND 

GEO. D. HOFFMAN, ay ak: St » Chic 

SIMPLICITY, COMPACTNESS. 
BUILT IN SIZES FROM 2% to 25 H. P. 
PIERCE & MILLER ENGINEERING CO., Selling Agents for New 
Simple, Compound and Triple-Expansion, 
Mifflin St., East of Front, PHILADELPHIA, PA. 
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AMES IRON WORKS, 90,1 aerate 


treet: P adetph in, Pi 









Runs with Steam| 





Almond Drill Chuck |ST’D INSIDE MICROMETER BALIPER. 
SS om | 


Bold at all Machinists 

_— ~ Supply Stores. 

=eoen Ge” =T.R. ALMOND, 

83 & 85 Washington St., 
BROOKLYN, N. Y. 





to13inches. Write 


It measures by thousandths from 2'< 
for circu'ar, 


J.T. SLOCOMB & CO., Providence, R. 1. 








THE DISTRIBUTION of power is as important 
as its application. I know a good deal about the 


economical distribution of power. Perhaps I could 
give you a few pointers. 
Enquiries answered free, catalogues sent free. 
P. PRYIBIL, 498 to 510 West 41st Street, New York. 
Machinery (A. WOODWORKING MACHINERY. 


B. MACH’Y FOR BRASS, IVORY, HORN, ETC. 
Catalogues. lc. SHAFTING, PULLEYS, HANGERS, EIC. 









CINCINNATI, OHIO. 


SHAFTING, HANGERS, PULLEYS. 
SPECIAL STANDS FOR HEAVY SHAFTING. 


CORLISS ENCINES, 
Belt Elevators, Saw Mills, Etc. 
COMPLETE POWER EQUIPMENT. 
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BROWN & SHARPE MFG. C0. 


PROVIDENCE, R. I. 


Milling Machines, 
Grinding Machines, 
Screw Machines, 
Chucking Machines, 
Gear Cutting Machines, 
Lathes. 

Forty different Machines. 150 varieties of small tools. 

Visitors are always welcome at our works, one hour from Boston and 
five hours from New York. 

Catalogue, in French or English, mailed on application. 
ENGLAND—BUCK & HICKMAN, 280 Whitechapel — London, E 
GERMANY G. DIECHMANN, Ansbacherstr, 5 Berlin, W. 62. 
FRANCE -FENWICK FRERES & Co., 21 Rue Mi artel, ¥ aris. 

F. G. KREUTZBERGER, 140 Rue de Neuilly Puteaux (Seine). 


CuicaGo, ILL.—FRED. A_ RICH, 23 South Canal Street, and World’s Columbian Exposition, Machinery 
Hall Annex, Section 13, Crane Columns J, 46 and 47 Centre Aisle. 





SEE OUR EXHIBIT, WORLD'S FAIR. 


, COMPLETE MACHINE; 
TOOL 
EQUIP. | 

MENTS. 








NEW YORK, 


SEE OUR EXHIBIT, WORLD'S FAIR 


CHICAGO, 
BOSTON, 
? PHILADELPHIA, 


PITTSBURGH. 


“NO. 2 SCREW MACHINE, 
HAMILTON, 


OOL WORKS « co., OHIO. 


T 


SEK OUR EXHIBIT, WORLD'S FAIR. 


“To Those Interested In, or Using ice: 





We have recently made improvements in the manufacture of JENKINS 
BROS,’ VALVES, having in-reased the number of bo ts, thickness of flanges, ete. 
We shall manufacture ONE GRADE OF VALVE ONLY, suitable for high 


or low pressure steam. The Jenkins Discs used in these valves are suitable for high 
or low pressure. We guarantee all valves stamped with Trade Mark. 


JENKINS BROS, 
Boston, Philade!phia, 


BEMENT, MILES & CO., 


PHILADELPHIA, PA. 


BUILDERS OF 


METAL-WORKING MACHINE TOOLS, 


FOR 


RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, STEAM FORGES, 
SHIP-YARDS, BOILER SHOPS, BRIDGE , 
WORKS, ETC., ETC. 


NEW YORK OFFICE, EQuITABLE BUILDING. 
GEORGE PLACE, Agent. 


SPUR- AND SPIRAL-GEARED 


(‘“SELLERS’ MOTION’’) 


ANE 


MADE BY 


The G. A.GRAY CO., 


477-483 Sycamore St., CINCINNATI, O. - 


THE GARVIN MACHINE CoO., 


MANUFACTURERS OF AND DEALERS IN 


METAL WORKING MACHINERY 





New York, Chicago. 








20 SIZES. 


From 22/’x22'’ 





to 96x72" 
jlength. 


any 





SAN ow, 
= = — s/ 








LATHES, &c. 


GENERAL EASTERN AGENTS 
FOR THE CELEBRATED 


PLAIN AND UNIVERSAL MILL- 
INC MACHINES, SCREW 
MACHINES, TURRET 
‘OF ‘SUB 1IA0OUd ‘SSHLV1I GNVH 
‘AYUSANIHOVW ONIGNIYND 
‘SSNIHOVW ONIddWL 
‘samlyua‘SYHSdVHS‘SHANY 1d @ 





ENCINE LATHES. 
LAIGHT AND CANAL STS., NEW YORK, WN. Y. 





THE ERATT & WHITNEY CO. 


HARTFORD, CONN., U. S. A. 


Ask trial of Holders with Inserted Cutters, in Lathes and 
Planers for Turning, Cutting off, Threading, Shaping, and 
Boring Metals. The cutters are inexpensive and may be 
sharpened by grinding without changing the form. 

Milling Cutters, in variety, carried in stock and made to 
order. 


CIRCULARS AND PRICES FURNISHED UPON APPLICATION. 


Exhibit at the World’s Columbian Exposition, Machinery Halli, 
Crane Column J, 44-45 Middle Annex. 
















[PROF FORGINGS 
of Iron, Steel, Copper or 


Bronze. Highest Grade of Excellence. [{(""” 
The Billings & Spencer Co., Hartford, 


Conn. 


OOo Os ("SO / = EE Oo 


WARNER & SWASEY, 


CLEVELAND, OFIO. 


MANUFACTURERS OF 


HORIZONTAL 


«BORING MILLS. 


ae) 
IRON AND BRASS WORKING MACHINE TOOLS. | 
SEND FOR ILLUSTRATED CATALOGUE, 


, THE HAYDEN & DERBY MFG. C0., 


SOLE MANUFACTURERS 


L MU"nOpOuttay  IJECTORS 


? AUTOMATIC and 


DOUBLE-TUBE. 
THE MOST RELIABLE 
INJECTORS 
MADE. 
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me Cuts Photogr. 
on application. 
Lowell, Mass., U. S. A. 


4 and Prices furnishe 
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w\ Fo , Pas. 
a METROPOLITAN 
. 


25 from 17 to 60 in. swi 


DOUBLE-TUBE 


World’s Columbian 
Exposition, Section 
25, Column K, 21 
Main Centre Aisle, 
Machinery Hall. 
OFFICE AND SALESROOMS : 


No. 111 & 113 LIBERTY ST., NEW YORK. 


SEND FOR 
CATALOGUE 


6 Pr] 


CEO. W. FIFIELD, 








oi Wek L DRILLS 


LARGE STOCK, 
QUICK DELIVERY. 


Write for Catalogue and Prices. 


W. P. DAVIS, 


Rochester, N. Y- 


WYMAN & GORDON. 


WORCESTER, MASS. 


DROP FORGINGS. 
THE ACME MACHINERY CO. 


VELAND 
go bere Hg my 


ACME BOLT & RIVET HEADERS, 

Acme Single & Double Automatic BOLT CUTTERS. 

Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


CENTENNLAL, == 












J. M. ALLEN, 


PRESIDENT. 

WM. B. FRANKLIN, Vice-PrestpEnv. 
F. B. ALLEN, Seconp Vicr-PREsIDENT 
J. B, PreRcE, SECRETARY & TREASURER 
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THE HENDEY MACHINE COMPANY. 


TORRINCTON, CONN. 


APS & DIES 





— Manufacturer 
il v.m.cARPENTER 
PAWTUCKET.R.I. 


Setiiiiiin 














